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the connectSoRtingent on system parameters. he 'invention also relates

to handover procedures, optimization of channel utilization
and channel changes, and also relates to an arrangement for
carrying out these methods and procedures.

15 BACKGROUND ART

When setting-up connections between two subscribers in a
mobile telephone system for instance, two-directional
connections are established between mobile stations and base
stations. Each connection includes two channels, of which one
20 is used for communication from one of the mobile staions to
one of the base stations, and the other chann'él is used for
communication in the opposite direction. 1t cam be established
whether or not the properties of a connectioh are sufficiently
good for two~directional communication, by measuring parame-
25 ters which reflect the properties of the connection.

One method of determining the properties of a connection
between a base station and a mobile station is to calculate
the C/I-value of the connection. Thls can be effected both in
the uplink, i.e. the connection from ‘the mobile station to the
30 base station, and in the downlm)g; i.e. the connection from
the base station to the mobile station,. In the case of the
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t he base station to the nobile station. In the case of the 2 uplink, the
CI-vafue is the quotient between the signal styength C of a nobile station
detect éd by a receiving base station and the sum of the signal strengths of
interfering nobile stations in the local cell or in neighbouring cells 5
detected by said base station. Thus, the C/I-value is a neasurenent which
is used as a par afi?ileink,n dabeiyIbvagueheidieener quotieht MNetRien ahéfsfgnal
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resources are not Whether ey nqhitheprepernties of o cerrection axe syfficiaryly
I nt ernati onal Sy y¢,n on Personal, Indoor and Mbile 20 Radio
Communi cati ons", tober 19-21, 1992, Boston, Massa- chusetts, U S A in

the conference report "Novel Radi o Access Principles Useful for Third
Cener ati on Mbi | e ARetiann@lst&nbe Al lbeatédes komhedtiors 4ana Radwn banherswhen

B enno he b SR AR el R PG AbRAe A A, B0 ehts regar,
one method of channel allocation is to estimate the C/I-value
of all channels, by assuming a given transmission power, among
other things. The criterion for channel allocation is to
allocate the channel that has the highest C/I-value. One

15 drawback with this method is that the channel is not allocated
on the basis of the actual need of the mobile, and instead the
mobile is allocated the best channel, meaning that resources
are not optimized. This problem is considered in "The Third
IEEE International Symposium on Personal, Indoor and Mobile

20 Radio Communications®™, October 19-21, 1992, Boston, Massa-
chusetts, U.S.A. in the conference report "Novel Radio Access
Principles Useful for Third Generation Mobile Radio Systems"
by Dag Akerberg, Ericsson Radio Systems AB,

Another criterion is that the C/I-value shall exceed a given
25 threshold value and that the channel allocated is one which

just exceeds the threshold value. This is illustrated in the

IEEE article "Reduction of Cochannel Interference in Cellular

ISystems by Intra-Zone Channel Reassignment and Adaptive

Transmitter Power Control® by Teruya Fuji and Masaiuki
30 Sakamoto, NTT, Japan.

The European Patent Application EP 0419205 teaches a channel
allocation method for application in a mobile telephone system
which includes mobile stations and base stations. A speed
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just exceeds the threshold value. This is illustrated in the |EEE article
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A general problem related to mobile telephone systems is that
the allocation of two-directional connections between base
stations and mobiles is effected without selecting channels
15 in an adequate manner. When selecting channels, attention is
paid only to a few parameters, for instance only to the C/I-
value, when deciding whether or not the connection is satis-
factory. This has resulted in the system allocation of a chan-
nel which has good quality properties for a connection without
20 taking into account the consequences of this allocation, for
instance consequences in the form of interference on other
connections or of uneven distribution of the radio resources
between different base stations. Consequently, the mobile
telephone system has not been optimized with respect, for
25 instance, to radio rescurces and interference that is liable
to affect other connections. Examples of radio communications
systems in which the aforesaid problems occur are mobile
telephone systems which use frequency division multiple
access (FDMA), time division multiple access (TDMA), coding
30 (CDMA) and so-called DECT-systems.
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I nt,0 account the consequences of this allocation, for instance conseqguences
in“the formof interference on other connect4 ons or of uneven distribution
of the radio resources between different base stations. Consequently, the
nobi | e tel ephone system has not been optim zed with respect, for 25

I nstance, to radio resources and interference that is |iable to affect
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between radio stations in a radi o comruni cati ons system two-directional
connecti ons which have suff|C|entIy he uplink and
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ted by the varithe pplinkscandarthe hdawndinkscand, fak nthe same time, to
10 introduce the least possible interference to other connec-
tions. This object is achieved by first registering a set of
connection associated parameters, each of which generates a
connection load value. The load values that have been genera-
ted by the various parameters are then combined to form a
15 total connection load value. The parameters that are combined
may be parameters which describe the properties of the radio
channels, for instance the C/I-value, the power output P of
the radio stations, the interference I, or parameters which
disclose the performance of the radio station.

£

20 It is pssible to determine on the basis of the total load
value of a connection whether or not the connection is
satisfactory and shall therewith remain unchanged, or whether
the total load value of the connection should be changed so
that the total load on the system will not become too high,

25 for instance as a result of unacceptable interference on other
connections. The system can optimize the load value of each
connection, by regularly checking the prevailing or current
load value of the connection and comparing this current ioad
with the estimated load values, which are an estimation of the

30 load value when solely alternative load values are used or
when alternative parameter sets which include alternative
parameter values are used. The estimated load values are com~
pared with the current load value of the connection and the
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15 total connection |oad value. The paraneters that are conbi ned may be
paramgt ers which describe the properties of the radio channels, for

i nstante the C/1-value, the power output P of The radio stations, the
interference |, or paraneters which disclose the performance of the radio
station. 20 It is pssible to determne on the basis of the total |oad
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Another object of the invention is to utilize the resources of’
the base station optimally, for instance in a mobile telephone
15 system. Since a base station only has access to a limited
number of transmitters/ receivers or channels, it is uneco-
‘nomical to utilize a last transmitter/receiver or channel for
a base station when a neighbouring base station has free
available resources. The resources of a base station can be
20 optimized when switching to a channel which has a lower load
value for a connection within a base station. The system
accomplishes the optimal use of resources by considering
parameters other than the aforementioned parameters that
generate a connection load value. An example of such para-
25 meters include attenuation of signal strength between base
station and mobile station, the number of transmitters/ re-
ceivers or channels used for a base station (i.e. traffic
seizure), the number of transmitters/receivers or channels
available to a base station, or the change of channels. ,
30 Another object of the invention is to optimize the resources
within the mobile telephone system. The system combines the
paraneters which generate the connection load values also in
this case, but now also takes further parameters into account,
for instance the change of base station, the remaining radio



value is not reduced sufficiently, a further procedure may be one of
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is not Sufficient to reduce the |oad value of a connection, a third
procedure that may be adopted is to change the base station for the
connecti on concerned. Another object of the invention is to utilize the
resources of the baesatztémmobp basel statben|cenparediwith maighbouning.base
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The characteristic features of the invention are set forth in
the following Claims.

15 The invention will now be des_cribed in more detail with
reference to preferred exemplifying embodiments thereof and
also with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. la is a perspective view of a cellular mobile telephone
20 system comprising base stations and mohile'stitions.

Fig. 1b illustrates from above cells having four mobile

et s

stations and three base stations in the ‘mobile telephone

system illustrated in Pig. la; and also illustrates a typical
traffic situation.

*

25 Fig. 2a is a schematic ‘illustration of signal routes and

channels in a mobile telephone systen.

Fig. 2b is a diagram which illustrates the attenuation in th
strength of signals from two base stations. {
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6 resources of a base station conpared w th nei ghbouring base stations, and
generates a total |oad value on which the sel egtion of power state, channel
and baSe station can be based. The sum of the I‘oad val ues of the
connections in the 5 systemcan also be optim zed. For instance, the
system can change base station between two nobile stations whose respec-

tive connections e esLARkl §NefhRElMRE Wi ¢h d11RteateB2ERe SEGHNEEE ol ESha
the | oad val ue of tIhle two connectlons decreases atter the change. 10 A
| oad val ue for a Yalae @snactunchion epdheF/FVvady8rar intervals, i.e. the

system nmeasures the paraneters regularly and generates the | oad val ue for
the connection. The characteristic feafures of fhe i.nvention gre set forth
- the ol | owi ng St s arlaak diabranme i ating s Jitad Genstator
detail with refer ehdeH dspusédrtcdencrntie ayload salladi, n=nd alidee shovsaadrable
also wth refepence . t c ' w ngs. BRI EF DESCRI PTI ON COF THE
DRAW NGS Fi g. %a ?‘%#Bﬁ%&f?%%%%?ég cel lul ar nobile tel ephone 20
system conpri si ng base stations and nobile stations. Fig. |b illustrates
fromabove cells hay ng Wddral ARaTE ArhddyRed iR Ydid Ve d'a
nobi | e tel ephone 2?‘?{ emgl,l ustrat @?ﬁ Fﬁl‘g. la, ar#(}!-al so illustrates a . :

typical traffic sicomnaciionss afynctionsof theingerterencr onthecqpnection
signal routes and gmel s in a nobile tel ephone system Fig. 2bis a
diagramwhich illustrates the attenuation in the strength of signals from
two base stations. :

Fig. 4b is a view from above of two mobile stations and two

10 base stations from Fig. 1b.

Fig. 5a is a diagram which illustrates the load value of a
connection as a function of the priority level of different
channels. ' '

Fig. 5b is a J.iSt. showing priority levels and the load values
15 of the channels from Fig. Sa.

Figs. 6a, b, ¢, 4 and e aré diagrams which illustrate how
different parameters affect a connection load value.

Fig. 7a is a block schematic which includes load generators
and combining circuits.

20 Fig. 7b is a block schematic which includes several blocks
from Fig. 7a and a comparator.

Fig. 8 is a diagram which illustrates the influence of
different procedures on a connection load value.

Fig. 9a is a block schematic which illustrates three load
25 generators and a combining circuit.
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7 Fig. 3a is a diagramme which illustrates the connection |oad value as a

function of the C/l-value. Fig. 3b is a block diagramme illustrating a | oad
generator which is used to generate a |oad8val ue, and al so shows a Table 5
used by the | oad generator. Fig. 4a is a diagramwhich illustrates the | oad

val ue of a connection as a function of the interference on the connection
uplink. Fig. 4b is a view from above of two nobile stations and two 10 base
stations fromFHigy. % isia dirgram showinpanead ceurvessfont two thase oskn-

val ue of a copygsdd.on as a function of the priority level of different
channels. Fig. 5bis a list showing priority levels and the | oad val ues 15
of the channels fromFig. 5a. Figs. 6a, b, ¢, d and e are di agrans which

il lustrate howidy.f far det apblaekt scRemnatict whicnnineludes! voad \Gdnegratds 7a

20 Fig. 7b 1o B e REmAIL SiroRBrRaPaRcLor, e et BRRAR Ba g 12
and a conp&ravalue8.g. 8 is a diagramwhich illustrates the influence of

di fferent procedures on a connection load value. Fig. 9a is a bl ock

schematic which illustrates three | oad, 25 generators and a cormbi ni ng
circuit. Fig. 11 is a block schematic illustrating a combining circuit

which includes the load generators from Fig. 7a and Fig. 9a.

Fig. 12 is a block schematic which illustrates a comparator
for selecting the generated load values from Fig. 11.

10 Fig. 13 is a diagram illustrating traffic situation events
between a subscriber and a mobile station.

BEST MODES OF CARRYING OUT THE INVENTION

Fig. la illustrates a public land mobile network or mobile
telephone system PLMN which includes a plurality of base
15 stations BS and mobile stations MS. A subscriber A in a public
‘switched telephone network PSTN sets-up a connection with, for
instance, the mobile station MS1, via a local exchange LE, a
gateway mobile services switching centre GMSC, one of the
mobile services switching centres MSC1, MSC2, one of the base
20 station controllers BSCl, BSC2, BSC3 and finally through one
of the base stations BS controlled by the base station
controllers BSCl, BSC2, BSC3. The two-directional connection
thus also includes the radio connection between one of the
base stations, for instance the base station BS1l, and the
25 mobile station MS1, this connection being established'by
allocating suitable communication channels to the radio
connection. Fig. la also shows a further subscriber A2.

Fig. 1b illustrates in more detail the mobile station MS1
which communicates via the base station BS1 in a first cell



8 Fig. 9b is a diagramshowi ng | oad curves for two base sta- tions. Fig. 10
I s-a bl ock schematic which includes | oad generators fromFig. 9a and a
colfparator for the selection of load 5 val ubs. Fig. 11 is a block schematic
illustrating a conmbining circuit which includes the | oad generators from
Fig. 7a and Fig. 9a. Fig. 12 is a block schematic which illustrates a
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LE, a gateway bile servic ching.centre of
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one of the baf&om &herbase stakionnte the mobile:statiopsithensor¢alled

nobi | e st gl O ikl S connection being est abl i shed by al l.ocating
sui tabl e conmuni cation channels to the radi o connection. Fig. |a also shows
a further subscriber A2. Fig. Ib illustrates in nore detail the nobile

station M51 The traditional analogue FDMA systems require a unique

frequency for each connection. In the case of an FDMA systen,

a radio channel can therefore in principle be considered as

one frequency. In the case of a GSM type TDMA system, each

15 connection requires a unique time slot on one frequency. In

the case of a GSM-system, a radio channel can therefore be

considered as a time slot on one frequency. On the other hand,

a TDMA system according to American standard TIA IS-54B

. requires two time slots on one frequency for each full rate

20 connection. In the case of a TDMA systenm of this kind, it can

thus be said that a so-called full rate radio channel is, in
principle, two time slots on one frequency.

In traditional FDMA systems and TDMA systems according to GSM
and TIA, the connections are two-directional and different
25 uplink and downlink frequencies are used. In TDMA systems
according to the new European DECT standard, the connections
are also two-directional although in this case the same
frequency is used for both uplink and downlink.
The mobiles MS1, MS2 and MS3 send all information to respec-
30 tive base stations BSl, BS2 and BS3 at respective sii;nal
-strengths C1, C2 and C3. These signals transmitted from the
mobiles form, at the same time, interference signals on the
remaining base stations. In so-called fixed fregquency
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whi ch communi cates via the base station BS1 in a first cell 9 CELL1. The
mobi | ezstations M52 and MS3 whi ch communi cate \/\,3L h respective base stations
BS2 and-BS3 are located in nei gh- bouring cells LL2 and CELL3. The
communi cation between a base station and a nobile station is
two-directional and forns 5 part of a connection set-up. Each connection

set-up uses two fr%’dﬁﬂ@i 1R Tk 1 e Hcﬁfélfﬁy‘éténfs uagdateempt is made to
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] mobile station MS2 also sends an interference signal 12 to the
base station BS1. In order to determne whether or not a.
connection has sufficiently good properties for two-direc-

15 tional communication, the C/I-value of the connection can be
estimated in both the uplink and the downlink stages of the
connection set-up. The C/I-value for the uplink of a connec-
tion is the quotient between the signal strength of the own or
local carrier frequency which a receiving base station detects

20 and the combined signal strength from mobile stations which
transmit on the same or closely proximal frequencies which are
detected by the same base station. In time division systens,

for instance TDMA (Time Division Multiple Access), it is
assumed that the interfering or disturbing mobile stations

25 utilize the same time slot as that used by the disturbed base
station. For instance, the C/I-value in the uplink for the
connection between the mobile station MS1 and the base station

BS1 is C1/(I2+I3). A C/I-value can be defined for the downlink

of the connection in a corresponding manner. The noise level

30 of the connection is also calculated in the inter-ference I.

In addition to being influenced by the C/I-value of the

connection, the properties of a connection are also influenced

by a number of other parameters, for instance the transmission

power P of a mobile station and a base station respectively,
35 the interference I and the traffic level.
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according to the new European DECT standard, the connections are al so
two-di;rectional although in this case the sa frequency is used for both
upl i nk: and downl i nk. The nobiles M51, Ms2 and 3 send all information to
respec- 30 tive base stations BSl, BS2 and BS3 at respective signal
strengths Cl, C2 and C3. These signals transmtted fromthe nobiles form

at the same tine, 4.0te€rL | g g e L
so-cal l ed fixed f%%ugﬁégiggﬁ%ié%%lagﬁﬂi %ﬂﬁomgeﬁ'p%%e 12:}%&%&%%@ I
attenpt is made t endvdthe t heanshissionr poversiRninszespegt| qfata ngonnection

wel | -separa- ted japa@nCtRa bisd YLHWRIH B aRd the lHobiFe Gt idh M8ALLVIYE
frequency division, however, the interference signals are_ 5 sured on
separ at e f r equencP@sreadidy| yndeEsteed | Leonthe, é’g]é.q»@na m@ﬁeﬁéﬁstﬁﬁﬁw

are used L or ascoghaet mdua@%pimﬁiwrﬁ,qsmmracéé? pt@béegimrabubH er of
separ at e base statjons an rate il e stations di [ n r

still occurs. For cbagp&ﬁge,wﬁﬁgﬁtﬁ%v n@??’ é“%?%‘?’r’%cg Wr?eeﬁffg’%%hgag% a?'(ﬁhe
to the 10 base statemfeB8iceavaluésrbiof thet varioeacchanngks are storedtand

t he base station S | | i s isLe [ -
al so sends an int grg erggng'g%gi 82%‘%';5? o@%éﬁg%égees xi éﬁ’%?l?%fi%}o?ger oi
det er mi ne whet her todenoSincecthe dnter ferenag T dBcatting aeanvapue: reasuned

two-direc- 1549ti gogl &qraﬁg:ksﬁé igdbiddlethi! 1VEéHferdnddRafWe @ohnisiAetel €6
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bet ween the si gnaktatiengibloéan eapyrtins signal strength C1 by transmitting

with a varying power P. The greater the transmission power P,

the greater the signal strength Cl. When the ‘'signal strength

15 Cl1 increases, the C/I-value of the connection will also

increase, as will also the interference that is generated in

the surroundings of the frequency concerned and, when ap-

plicable, the time slot. Neighbouring frequen_cies may also

suffer increased interference or disturbance.

20 One of the problems solved by the present invention is that of
allocating a channel for communication between a base station
BS and a channel for communication between a base station BS
and a mobile MS for a connection between the subscriber A and
the mobile station MSl, for instance. According to known
25 methods and according to the simplified Fig. 2a illustration
in traditional mobile telephone systems, the mobile station
MS1 chooses a channel for a connection in the following way.
There is first chosen a base station from a number of base
stations, in the illustrated example the base station BS1,
30 whereafter a channel to which the selected base station Bsi
has access in the system is chosen from a number of channels
K1~-K3. Finally, the transmission power on the channel is
adjusted to one of the power states P1-P3 so as to fulfil a
predeternined criterion regarding the signal strength of the
35 connection. The signal strength of a connection is determined
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| ocal carrier frequency which a receiving base station detects 20 and the
conbi ned signal strength fromnobile stationg which transmt on the same or
cl osely proximal frequencies which are detec by the sane base station.
In tinme division systens, for instance TDVA (Time Division Multiple
Access), it is assuned that the interfering or disturbing nobile stations

25 utilize the s ti b, tyr
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| is a tinme meanppeeteP P AdRGELEA Bétiedn It power stated PI @2, P3 in the
interference can b‘iec%e% deﬁggné so that the connection will fulfil a
predetermined signal strength criterion. The power state in

15 the illustrated embodiment is P2. Thus, the connection uses

the base station BS1l, the channel K1 and the power state P2.

Fig. 2b illustrates diagrammatically how attenuation of the
signal strength SS from the base stations BS1 and BS2 varies
with the position of the mobile station MS1 in relation to the
20 base stations. A curve 21 illustrates the signal strength Ss
from the base station BS1 and a curve 22 illustrates the
signal strength SS from the base station BS2. As mentioned, in
traditional mobile telephone systems a base station is chosen
by measuring the extent to which the signal strength ss is
25 attenuated from respective base stations.

Assume that the mobile station MS1 is located in position D1
according to Fig. 2b and is prepared to establish a connec-
tion. The mobile station MS1 measures the strength of the
signal from base station BS1 and base station BS2 respe'c-
30 tively, which in the illustrated case are SSla and SS2a. Since
the strength of the signal from the base station BS1 is
attenuated to a lesser extent, the connection is set-up
between the base station BS1 and the mobile station MSi. On
the other hand, if the mobile station MS1 is located in



be general |y constant during a shorter tine period. The nobile station M1
can vary the signal strength Cl by transmtting with a varying power P. The
greater the transm ssion power P, the greatld the signal strength Cl. Wen
the signal strength 15 Cl increases, the Cl-value of the connection wll

al so increase, as will also the interference that is generated in the
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the power P atoyGafHe8h®dHD £6rm of hysteresis effect. Thus, a mobile

station in position D2 which intends to establish a connection

will choose the base station BS2, whereas the same mobile

15 station MS1l which has already established a connection in

" position D1 and moves towards the base station BS2 in position

D2 will continue to use the base station BS1l. The hysteresis

is used to prevent repeated changes of base station for a

mobile which moves in the proximity of a cell boundary. The

20 drawback with this method of changing base stations is that

the mobile moves into neighbouring cells before a change of
base station takes place. In this case, it is necessary to

dimension the base stations for a larger cell and therewith

transmit an unnecessarily high power, which ‘ genérates

25 interference in the mobile telephone system. The mobile

stations must also transmit at a higher power, since they are

located further from the base stations, these base stations

also generating unnecessarily high interference levels.

Another drawback is that the system does not take into account

30 the number of transmitters/receivers or channels that are

available to the base stations. In a mobile telephone syst;m,

it is more convenient to accept a base station which has

somewhat greater attenuation than to use the last free

transmitter/ receiver of an adjacent base station, as will be

35 explained in more detail below.



stdation M5l and the base station BS1 transmt, and also fromthe degree of
attenuation L1 between the npbile station M51 and the base station BSl1. As
i I*tustrated in Fig. 2a, the 5 choice of bke station BSl, BS2 and BS3 is
deternmined by the attenuation L, because the base station that exhibits the
smal | est attenuation is chosen, in this case the base station BS1 with
attenuation L1. The choice of channels K1, K2 and_K3 is_controlled by the
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tively, which in the illustrated case are SSla and SS2a. Since the strength
of the signal iy aécbilales wititpthepreden® invention, adequate assessment
of the connections is achieved by allocating to each connec-
15 tion a load value, generally referenced B, which can be
compared directly with different connections. The load value
is contingent on a plurality of parameters or parameter
combinations, such as the C/I-value, the transmission power
P and the interference I. Each parameter or parameter com-

" 20 bination is allocated a separate load value and the different
load values are combined to form a common load value for the
connection concerned. In the case of an ongoing connection,
these load values can be calculated directly with a starting
point from the current parameter value, for instance the power

25 P and the interference I. In the case of a connection that is
to be set-up between the base station BS1 and the mobile
station MS1, the load values for separate channels for in-
stance are estimated with a starting point from estimated
parameter values. When changihg channels or changing b'ase

30 stations, the load values are estimated in a manner described
in more detail herebelow. A number of parameters and their
load values will be described below.

Fig. 3a illustrates diagrammatically how the parameter C/I
influences the load value Bc for a connection downlink. A low



atténuated to a |l esser extent, the connection is set-up between the base
station BS1 and the nobile station M51. On the other hand, if the nobile
station MS1 is located in 13 position DZghen a connection is to be
set-up, the base station BS2 is used because this base station has a higher
signal strength SS2b in position D2. Al so assune that the nobile station
M51 has established a connection with the base 5 station BS1 in position D1
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Fig. 3b illustrates a load generator Gc which functions to
generate a load value B from a parameter. In the illustrated
example, the parameter C/I, having a value (C/I)2, is applied

15 to the load generator Gc, which then produces a load value Bc2
on its output. The load generator may, for instance, include
a microcomputer which converts the parameter values to the
load values. Alternatively, the load generator Gec¢ may have
stored in a memory circuit a list which converts the load

20 generator input signals to corresponding output signals, i.e. .
signals which correspond to the load values. For instance, the
input signal (C/I)2 is converted to the output signal Bc2. An
example of one such list 32 is shown in Fig. 3b. The list 32
comprises two columns, wherein the C/I-values are listed in

25 one column and the load values are listed in the other. Each
row includes a C/I-value and an associated load value.

The C/I-value is merely an example of a parameter that can be
used to generate a connection load value B. In the illustrated
case, there is generated a load value B for the downlink of
30 the connection. Corresponding load values are also generated
in the uplink of the connection, although this is not shown.
In order for the system to minimize the load value B of a con-
nection, it is necessary for the system to take into account
the contributions that other parameters make to a connection
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transmt an unnecessarily high power, which generates 25 interference in
the nobil e tel ephone system The nobile stations nust also transmt at a

hi gher power, since they are |located further X6 omthe base stations, these
base stations al so generating unnecessarily high interference |evels.

Anot her drawback is that the system does not take into account 30 the
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free transmtter/ _receiver an adj acent base station, as will be 35
explained in nmor 8Pdet ai | bel ow. 14 The drawback vmth this known net hod
of allocating a base station, a channel and a power state to connections
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of the connet®i cAssumeasthat \cominntatinn takescplace iovoneccell between the
first mobile station MS1 and associated base station BS1. The
first mobile station MS1 will then disturb the second base
station BS2 with an interference signal IMl. If the second
base station BS2 intends to set-up a connection with the

15 second mobile station MS2, the base station BS2 will disturb
the first mobile station MS1 with an interference signal IB2.
The greater the interference IM1 detected by the base station
BS2, the greater the interference IB2 caused by the base
station BS2 on the mobile station MS1. The load value B in the

20 downlink will therefore increase when the interference in the
uplink increases. The load value is also generated in this
case by a load generator of the aforesaid kind.

In this way, the parameter interference in uplink Iup genera-
tes a load value for the downlink of the connection. Cor-

25 respondingly, the parameter inter-ference in downlink Ined
generates a load value for the uplink of the connection set-~
up, although this is not shown. As will be understood, the
reasoning that a parameter which influences the locad value for
a con-nection uplink will also influence the load value in the

30 connection downlink, and vice versa, can be extended to also
apply to other parameters, for instance transmission power P,
Cc/I-value, etc.
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directly with different connections. The |oad value is contingent on a
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The constant |lgspYeheAt&d3raadily with a load value column, as shown in

: broken lines. The memory circuit and the list stored therein

may then be included in a load generator and used to convert

15 the parameter Priority level to a corresponding load value in

‘a manner similar to that explained with reference to Fig. 3b

above. The interference value I is a time mean value measured

over a long time period, in the order of hours. The inter-

ference value I shows how the interference for a given channel

20 has earlier been independent of how the channel is used for

connections. A low priority value 7 in the diagram, i.e. a

high list ranking, indicates that the channel has good quality

prbperties, which is reflected in a low load value Bt7,

whereas a high priority value 25 indicates poorer quality

25 properties as reflected by a higher load value Bt25. It is

therefore natural that the load value of the downlink of a

connection will increase when the priority level increases,

as illustrated diagrammatically in the Figure. Fig. 5a also

shows that the load curve flattens after a priority level of

30 above 40, which gives a maximum load value Bt40 in respect of

the parameter Priority ILevel. Thus, the Priority Level

parameter generates a load value B for the downlink stage of

a connection. Correspondingly, the Priority Level parameter

also generates a load value in the uplink stage of the

35 connection. In order to obtain an adequate indication of how

the Priority Level parameter influences the load value of a
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Fig. 6b illustrates diagrammatically the load value B of a

15 connection when taking into account both the interference in
the connection uplink Iup and the power in the connection
downlink Pned. The interference in the uplink Iup is plotted
on the horizontal axis, while the power in the connection
downlink Pned is plotted on the vertical axis. lLoad value.

20 variations are plotted in the form of gradient curves 61, 62
and 63. The load value is zero in the hatched area 64. The load
value Bl is on the curve 61 and this value then increases to
B2 and B3 respectively on the following gradient curves 62 and
63.

25 PFig. 6c is a diagram in which there are plotted variations of
the load value B with the C/I-value in a connection uplink and
a connection downlink. In the hatched region 65, i.e. when the
C/I-value exceeds 20 dB for both the uplink and the downlink,
the load value is zero. In the region 66, the load value is
30 independent of the C/I-value in the downlink (C/I)ned. If a
connection has the C/I-values in the uplink and the downlink
respectively, which corresponds to the point 69, the load
value is not changed when the C/I-value for the downlink



16 1 oad svalue, in addition to taking into account the |oad values in both
the uplink and downlink stages of the connection set- up. Fig. 4a

i I:ustrates diagrammatically the dependenc}9of the 5 | oad value Bined in
the downlink of a connection on the interference lup in its uplink. The

| oad value Bined follows a curve 41. The diagram shown in Fig. 4a is best
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Cor- 25 respondin ar aneter, inter-ference i n downlinklned

generates a | ﬂ@v%‘ﬂﬁs Hheihinks thys dgkarrings the 1aad valugoBgn

this is not shown. As will be understood the reasoning that a paraneter

th"c-h it uen(i,%sg.t rked Is owsvaxeelo 24 value variation with the C/I-value for
a connection. In this case, a somewhat more complicated
function is used than that described with reference to Fig.

15 3a, which also illustrates a variation of the load value with

a variation in the C/I-value. Fig. 6 shows a load curve 16
which can be described'mathematically in terms of a second
degree function, in accordance with the following:

Bc = = Bc *((C/I-SO)/(12-30)) ; 12 < C/I < 30

max
20 =0 ; 0/1 > 30
=Bc,,, ; ©/I < 12

Functions other than those described above can, of course, be
used. It will be understood that more complicated functions
can also be used for other parameters.

25 Fig. 6e shows variations of the load value Bp with transmis-
sion power P in a somewhat more complicated function than in
Fig. 6a. Fig. 6e illustrates a second degree curve 26 which
describes the variation of the load value with the power P.
The curve is described mathematically as follows:

= - - 2.
BP, .y " ((P-20)/40-20))€; 20 < P < 40
=0 ; P<20

30 Bp =



a con-nection uplink will also influence the |oad value in the 30
connecti on downlink, and vice versa, can be extended to also apply to ot her
paraneters, for instance transm ssion powerRoP, C/I-value, etc. 17 The
diagram presented in Fig. 5a illustrates the |oad value Bt for the downlink
of a connection as a function of the channel priority |level of a base
station, for instance the base station BS1. Wen a channel is to be

al l ocated, the channel i§ BPgigen ranked in o |Ps2 4P in accordance with the
properties of the respective channel, for instance it may be ranked in
accordance with the |nterfe2$nce | eyel 3% gge channel , i. I n agcordance

with the interftr ¥dd R§ jhderstoq guryve| 26 r%ﬁyeob? nRRAE mgEe

The list may beompliedtied ﬁnwmdﬂ\aﬂﬂwm&admbhtl alles iwlthis case.
containing priority levels, channel nunbers and interference |evels. The
list may be supplenented readily with a | oad val ue col um, as shown in
broken |ines. Zhethesopsrameter tthat cancbeiassigned ta hclead value lHenthe

[ nol uded | 2 paReoRRAREa| OF PRE HEBHLL CEANSH ! £k B UMRICATENE ofpOBE Y

|l evel to a cor value 1n a manner simlar to that ex i ned

with referencer eeeﬁvgr '3@% orrdecpder, vith whdchathe mobile stationis
val ue measur edequeppadl Y the'Bikeravs whiikh! he uyéaeay%hémlemeatmbﬁ;

[erence value kg BBl RS da TRl FEPRTR ol Tl Fo L Wb FdrlBincr o,
priority val uep&@rameter o agprarbei meltiphigd bysttheardomhj.némdtoea]aslbhdt
the channglg hag, §089 Welddebribed below. The system may also take into
' account the performance of the base stations in a correspond-
ing manner. Parameters that are related to the category of the
mobile station can also be combined, for instance with the aiad
of the load values the system is able to take into con-
15 sideration such mobile stations as those used for particularly
important calls, such as emergency calls to the police or the
ambulance services.

Fig. 7a is a block diagram which illustrates the combination
of three different load values which have been generated from
20 three different parameters. The three different parameters
C/I, P and I are delivered to corresponding load generators
Gc, Gp and Gi, each of which produces a respective load value
Bc, Bp and Bi which is dependent on its respective parameter.
These load values are estimates which are obtained by es~-
25 timating the values of the different parameters or the actual
values obtained by measuring the parameters. The load genera-
tor Gc for the parameter C/I has been described with refere'nce
to Fig. 3b. The load ge'r'x’erétofs‘ Gp and Gi are constructed
similarly to the generator Gc and generate the estimated load
30 values in accordance with the respective diagrams of Fig. 6a
and Fig. 4a. The three different load values are then delive-
red to a combining circuit 81, which in the simplest case
summates the different load values to obtain a total load



properties, which is reflected in a |low | oad value Bt7, whereas a high
priority value 25 indicates poorer quality 25 properties as reflected by a
higher load value Bt25. It is therefore nattdral that the |oad val ue of the
downl i nk of a connection will increase when the priority |evel increases,
as illustrated diagrammatically in the Figure. Fig. 5a al so shows that the

| oad curve fl attens ter a l,orit evel of ove 40, which_ qi ves

i mum | oad v AP BAE au + QA pEELRIng. meRReE BRYoALAD BB, bedr,of
the Priority Leosirsear Rortinstpmee athe nddaadlnz Be tthatohasHeeen priodukced
stage of a con ' ﬁ;ew}]di t 1: QR | P t o]
generates a |l oa .vuaﬁ.'giee |9nyr'£ e up ic;‘?l%l étan.ggo eti%g{% (%'(?r{]:g‘egt ?gﬁ%l (r?sgghgr
to obtain an aP¥dex tojsunmatiom Fheiepmhineddioad vylee Bl nargadrakso be

the System ShallLtapIRely a doad FERIERILER shimit lonb FIg1CTa AR shO% | |
t he u%l i nk and® r???é gSRerAteTsGR thigh o gepexates, B 1879 Yalnes %si’.‘ 5
Ei g-d _6af: | I ust a&pﬁmmd bﬁlﬂwgathfét%’t msahlsai?(mfbpetfbaah?_e.dmw%baa
ned influences_the Load val ue oyl i ctio

di agram shows VRatS hf"t?%l%f"f ﬁggﬂbg‘gﬁav‘g?‘%é\%&be ﬁ?@?@%ﬁﬁt mthrl’rom the
transm ssi on powtputhiafh thel combintng Edrcuht IS3adiivaa useépndheombiningses
| i nearl ™ aNgR SSi 1
whi oh cor 1 opoGaTeRit 82, Sk ith M the VA4E E IR RONGECIALHA XYY 1]
val ue Bp has amBdkdpdder,atherepithdio ghtainyanaw t&l}'é@el?'?f{ Bpita®

A further load generator Gh which generates a load value Bh in
dependence on a parameter hysteresis h is delivered to a
combining circuit 83 which summates the load value Bh with the
15 combined load value Btotz obtained on the output of the
combining circuit S2. The parameter hysteresis will be
explained in more detail below with reference to Fig. 8. There
is thus produced on the output of the combining circuit 83 a
load value Btots which is dependent on the parameters C/I-
20 value, power P, interference I, mobile performance m and
. hysteresis h. By adding more load generators and combining the
generated load values, it is possible, in accordance with the
invention, to add further parameters which influence the total
load value of the connection between subscriber A and the

25 mobile station Ms1.

Now assume that a connection shall be established between the
mobile station MS1 in Fig. 1b and the subscriber A via a base
station. According to a simplified embodiment of the inven-
tion, the system will then choose an available base station
30 from the base stations BS1, BS2 or BS3, in accordance w'ith
known methods. For instance, the selection may be made by
considering the signal strengths SS from respective base
stations, as earlier described with reference to Fig. 2b. The
selected base station, in the illustrated case BS1, has access
35 to a number of channels K1, K2 and K3, of which one shall be



Fig. 6b illustrates diagranmatically the |oad value B of a 15 connection
when taking into account both the interference in the connection uplink |up
and the power in the connection downlink Ppgd. The interference in the
uplink lup is plotted on the horizontal axis, while the power in the
connection downlink Pned is plotted on the vertical axis. Load val ue 20
variations are plotted in the formof gradient curves 61, 62 and 63. The

| oad val ue is ®&¥kacatedheFigt chbdisr @ Hdbck Hiadread iralwleidl eachnblbek
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connection upldgk ek iy wesiu&a éewmé ohribastﬁerssaée&ed 'PLly OpSR1s - €
when t he C/I-val ue exceeds 20 dB for L@ he uplink and the downlink, the

| oad val ue § s Sha4s 4&?%?%@%@%1’ vhich the o19ad YR10e8 AER (PR of
the C/1-val uepa}_-écne downlink (C/1)ned. If a connection has the C/I-val ues
in the uplink and the downlink respectively, which corresponds to the point
69, the load value is not changed when the C/I-value for the downlink 19
decreases in (The chanmeldsKl (K2 kndKichaverdi ffererite idberiferencel valiies

[Fe rou!on 07 LB A, HRAGUORAL o Bkeadals 45nd Uik pREIGHTIRL"
in the connecﬂwmedmbpve( CArrerding tadhe mrﬁéomhear:aaeheaneb s
i ncr eases 1l YA a2 bmaeber Usad! Valed] By %ﬂﬂi@ﬂ%ﬁ;‘ Andl bptin¢zingdehel ue
B4 Tor parameters C/I, I and P to obtain the total load value Bltotl'
B2, 4, and B3, ., respectively in accordance with the de-
scription of Figs. 7a and 7b. The system optimizes the total
load value for each channel, by varying the transmission power
15 P and allocating to the connection that channel K1, K2 or K3
which has the lowest total load value. When the parameter P
varies, the C/I-value of the channel also changes. Allocation
of the channel K1, K2 or K3 that has the lowest total load
value Bl, 1 B2¢ ot1 °F B3tot1 is effected by comparing these
20 load values in a comparator KOMP1, in accordance with Fig. 7b.
The comparator KOMP1l receives the total load values on its
inputs and delivers the lowest of these load values on its
output, this lowest value being designated Bmin. In the
illustrated example, Bmin = Blt ot1’ in other words the channel
25 Kl has the lowest load value and is chosen for the connection.
Subsequent to selecting channel K1, the connection between the
base station BS1 and the mobile station MS1 is established on
this channel in a conventional manner, using known signalling
procedures. ' _ v

30 When the connection has been established on the selected
channel K1, the systenm tests, in a corresponding manner, other
relevant channels K2 and K3 which belong to the base station
BS1 in which the connection between the mobile sttaion MS1 and
said base station BS1 is in progress, by estimating the
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each deci bel of the decrease of the C/l-value in the uplink, as shown by an
arrow 66a. Correspondingly, in the region 67, the |oad val ue increases by

t he, val ue B4 for each decibel that 10 thezgjl-val ue of the downlink
decreases, as shown by an arrow 67a. The worst of the |inks thus determ nes
t he | oad vaI ue B. Fig. 6d shows the | oad value variation with the CI-val ue
for a connection. In this case, a sonewhat nore conplicated function is
used t han thatpmtendva\luesrehérehezebp ébtaifsesBimatkdchoalisvalues.
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20 < P < 49 -®ysten. The load value_inthis cgse also a value whic

Plerr] 40 been generated by combining a plurality of parameters, for
instance C/I, I and P in accordance with the description of
Fig. 7a. When a channel which has a lower load value than the
load value of channel K1 is encountered, a change of channel

15 takes place in a known way using known signalling procedures.

According to an extended embodiment of the invention, the
system is able to add a predetermined load value Bh which
corresponds to a channel change in the systenm for the connec-
tion between the mobile station MS1 and the base station BS1
20 or an adjustment to the power P with the intention of op-
timizing the load value of that channel which is used for the
ongoing connection. Fig. 8 illustrates examples of such
additional load values. For instance, the procedures for
adjusting the power P of a channel, designated h3, are
25 associated with a load value Bh3. Correspondingly, the
procedures for channel changes, designated h2, for instance
a change from channel Kl to channel K2, are associated with a
- Joad value Bh2. The load value Bh2 is higher than the load
value Bhl and consequently the channel changing procedures are
30 more complicated than the power adjustment procedures. In
other words it is necessary for the system to perform a large
number of signal processing procedures when effecting a
channel change for the connection concerned, in comparison
with adjusting the power P for the channel used by the
35 connection. Fig. 8 also shows a procedure hl which is as-



It "will be understood that the curve 26 may be nmde nore conplicated in an
al ternative enbodi nent also in this case. ot her paraneter that can be
assigned to a load value is the 5 performafiCe of the nobile station, for
i nstance the type of receiver, antenna or decoder with which the nobile
station is equipped and the bit rate which is used by the nobile station,
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to Fig. 3b. Thaslegatthgelmadgeneraboxrth Gecriveannt itsﬁ.apussntherﬁgnaist he
Rt Sepeor 1 SR 3 BRSPS
val ues are t hggngxatar Gh delivers on its output the load value Bh, which
is one of the load values Bhl, Bh2 or Bh3. The load value Bh is
15 summated with the load value Byot2 in the summating circuit
83, which then delivers a load value Bt ot3 -in accordance with
Fig. 7a. In the illustrated case, it is assumed that the load
value for the mobile performance Bm = 1, so that Btotz will
equal 1*Bly ¢, IN this case, the load value Brot2 is delive-
20 red to the comparator; KOMP1 instead of the load value Bltotl
according to Fig. 7b.

The procedure followed in traditional mobile telephone
systems when changing base stations has been described above
with reference to Fig. 2b. When practicing the present
25 invention, the inventive system does not only take the
attenuation L of the signal strength into account when
changing base stations, but also takes other parameters into
account. The system allocates to the load values a number of
parameters which are associated with the choice of base
30 station, for instance the signal strength attenuation L, the
number of available transmitters/receivers N in a base sta-
tion, and the number of transmitters/receivers p in use in a
base station. The load values for each parameter are then
combined to form a total load value for respective base



red to a conbining circuit S1, which in the sinplest case summates the
different |oad values to obtain a total | oad 21 value Bl[err]. Oher
coitbi ni ng met hods may al so be used, of couR$e. For instance, the |oad val ue
Bc that has been produced fromthe paraneter C/'I may be weighted with a

given factor prior to summation. The conbined | oad value Bl[err] can also

be 5 rrultlplled a load value after sunmation. Fig. 7a al so shows a | oad
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explained in nore detail beloww th reference to Fig, There is thus
produced on th¥ tatiphy 2pdthe pymber af @mjtttﬁ'%q%‘(ﬁﬂ%G $54 in
which is depenﬁnétbm tdtfammmhehsoﬁﬂhrewdxmbmntpmm déneritrseance
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load value, for instance Bbl for the base station BSl.

According to an alternative embodiment of the invention, the

15 1letter N identifies the number of available channels in a base

- station and the sign p identifies the number of channels that
are in use.

Fig. 9b is a diagrammatic illustration of the inventive method
of changing base stations. The curves 91 and 92 illustrate the
20 dependency of the load value B of a connection between the
mobile station MS1 on the distance to respective base stations
BS1 and BS2. The curves 91 and 92 show that the base stations
BS1 and BS2 transmit with approximately the same power and
have the same number of available transmitters/receivers.

25 Assume that the mobile station MSl is located in position D4
and intends to set-up a connection. The mobile station MS1
will then select the base station BS1, since the load curve 91
in this position gives a load value Bla which is lower than
the load value B2a belonging to the base station BS2. The

30 mobile station MS1 then moves in a direction towards the base
station BS2 and changes base station to base station BS2 in
position D6, as the load value Blc on the curve 91 then
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25 nobile station MS1. Now assume that a connection shall be established
bet ween the nobile station M51 in Fig. |Ib and the subscriber A via a base
st'ation. Accordi ng to a sinplified enbodi repg of the inven- tion, the
systemw || then choose an avail abl e base station 30 fromthe base
stations BS1, BS2 or BS3, in accordance with known nethods. For instance,
the selection may be made by considering the signal strengths SS from
respective basexdteeds the dsadavalwe Bison bhe outverad dbycagradetieminsdd

The selected b e illustrated case BS1l, has access 35 to a
nunber of chanﬁ%mé%i% l%kg of which one shall be 22 all ocat ed.

Fig. 7b is a block diagramin which each bl ock corresponds to a channel Ki,

K2 and K3 for vRisthést haBlfd Lt%% VEh URRoBhled! rdit B o, e B&L.s&ﬂ o¥ ©
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de; scription o emoplmzest e tot oad va
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t he connecyponyd¥ire ) aheemobilekdtatiba moves in a direction towards the
base station BS2, the mobile station will change base stations
as early as in position DS, as the load value Blb' for curve
91*' exceeds the load value B2b by the predetermined threshold
value AB. The description of Fig. 9b only takes into account

15 the own load values of the base stations and does not take
into account the load values of the channels.

Fig. 10 illustrates how the choice of base station is made in
accordance with the inventive embodiment described with
reference to Fig. 9a when a connection is to be set-up. A
20 comparator KOMP2 receives on its inputs the estimated total
load values Bbl, Bb2, Bb3 for respective base stations BS1,
¢ BS2 and BS3 and delivers on its output the smallest of the
load values Bbl, Bb2 and Bb3, designated Bbmin. It is assumed
in this example that the parameter Mobile Performance m equals
25 1.

According to an alternative embodiment of the invention, the
system takes into account all parameters that are associated
with a connection at the same time, by combining the load
values generated from the various parameters. If a connection
30 is to be set-up between the mobile station MS1 and the
subscriber A via a base station, the load values generated,
for instance, from the parameters C/I-value, interference I,
transmission power P, channel priority level, attenuation L
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whi'ch has the | owest total |oad value. Wen the paraneter P varies, the
C/1-value of the channel also changes. Allocation of the channel K1, K2 or
K3*that has the |owest total |oad value B1[®fr], B2[err] or B3[err] is
effected by conparing these 20 |oad values in a conparator KOW1, in
accordance wth Fig. 7b. The conparator KOW1 receives the total | oad

values on its inputs and delivers, the | Qqwest th s Ioad val ues n its
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station Ml is the mobidlecperfornancemangd the hystevesis dnarenaembined diong

known si gnak| i gqum acedesfqo‘-ﬁpvaMerhthe GaaeebraBnkesw DA TR 2D iFgnd
on the sel ecte hannel

ten¥®®3t's, in a correspopding

other rel evant 1dnhBheNs; the desemreﬁom 66q FB pRd ﬁi g‘?’&t |Qﬁ1nai3’5p!°n
1T 15 prapeanbohses eids mbr e pniCivgntagyalene oy
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estimati ng t hetoltalgdoad vdn.'bué \@L.uAs déseribed Bijave,| thedl&sd qan]erhe-r
cach channsp KEoRE g e any 59252 broetefate (thp Mhd Via0et f‘?f‘éd??es Fre
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connecti on maywyafitle iBhIL.2ARR 1884 values Bbl and Bl t1 obtained from the

combining circuits S84 and S1 respectively are combined in a

further combining circuit 85, for instance a summation

15 circuit, to form a load value Bliotia® Also shown is the load

generator Gm which receives the parameter Mobile Performance

m, and the load generator Gh which receives the parameter

Hysteresis h, which have earlier been described. The load

value Bm obtained from the load generator Gm is combined with
20 the load value Bltotla in the combining circuit s2, which in-
the illustrated case is a multiplier. The combining circuit s2
produces a load value Byot2 which, in turn, is combined with
the load value Bh obtained from the load generator Gh, to form
in the combining circuit $3 a total load value designated
By o3+ It will be noted that this combination is made for
several base stations, for instance the base stations BS1, BS2

and BS3 and for individual channels of these base stations.

25

The system estimates for all relevant combinations of base
stations, channels and power states the load values that can

30 be compared directly with one another when wishing to set.'-up
a connection. The system then selects the combination of base
station, channel and power state which will generate the
smallest load value.



dué to the nobile station noving in the nobile tel ephone system or because
new active nobile stations have entered the 10 system The |oad value in
this case is also a value which has been gggerated by conbining a plurality
of parameters, for instance C/I, | and P in accordance with the description
of Fig. 7a. Wien a channel which has a |ower |oad value than the | oad val ue
of channel K1 is encountered, a change of channel 15 takes place in a known
way using knovSubsggaehtngter hasimgesseteupr dhvey tonnectionpdethensydtemnt

of the inventiggy s %QEe§y§h2m1|o§da%qu9 ﬁgg Qlﬁ!r Qikféﬂknﬁgmmﬂgdé}:&eoﬁh

whi ch corresponds annel” change 1'n or the connec- tion
bet ween the nddase tatinni,cchanpe h@ﬂﬁasﬁ"??m istatesiand whegsesij thakent

tﬁ theI pahwer h%d&ﬁbn%ﬂ%oh“?ﬁﬁbhomﬁvﬁés téne zwae%{aelbaad vallue € that
channe ich is used,for e connection. _Fi

exanpl es of® s RmeRy; iphime rog'a%}&{]‘%é? S&1 &1‘?@3 VPIJr g&‘eghﬁgs‘#ﬁr
adjl USEjI ngI t heBasyoeiEtea wid:_haIpWe,r ﬁmﬁwtafeut h&hm]ZEchmcaMeuaset h-
a | oad val ue r i urge

desi gnat ed h24€%$$ﬁs&i£€€ga &?@é&gﬁ‘ghn% ?L%r?gcili%?g are
associated wth a | oad val ue Bh2 The | oad val ue Bh2 |s hi gher t han the

| oad I Bhla, 3
oad val ue as?]é\.tﬁﬁ %}?ﬂl'ﬁ‘fi@ E¥nh8Et £6R Bty 'Eﬂbnﬂoﬂ @%:r?hgl AndOr €

conpl i cat ed th e _power adj ustnent procedure I'n S It
necessary for the spbscribexr,dt 3Fm§£‘?'é§¥ge"¥ﬁrrﬁ?§|e d?assﬁ gﬁ&Pt hPBc B8 n§"

procedur eao’m%@éﬂsﬁcemﬁm Mmeiacmwaﬁeﬁmﬁhens@wmmaﬁrﬁ@ds in
Comnecton. "+ W ad 3 8, opbe WEoR e SRR LS e
- with reference to Fig. 11, is_ comprised of B, ot3 (Bltotl +
Bbl) * Bm + Bh, where Bh = 0, since it is assumed that the
connection is optimized for channel Ki. The load value Brots
15 is then equal to the load value B Beo £2’ i.e. Byots is equal to
t ot2° The systen now tests for all relevant combinations of
base stations, channels and power states in order to ascertain
wvhether or not the load value of the connection can be
reduced. Should the connection instead use the base station
20 BS2 and an associated channel, for instance channel K4, the
load value Btot 4 for the connection will reach B tot4 (841: otl
+ Bb2) * Bm + Bh, where By = Bhl, since a change in base
t station takes place from base staion BS1 to base station BS2.
B4y ¢1 is a load value for channel K4 which the base station
25 BS2 is assumed to use, this value corresponding to the load
value Bly ey for channel K1 used by the base station BS1. Bm
is assumed to be identical in both instances, because the
performance of the mobile station MS1l has not changed. The
system changes base station when B, . ., is < B, . ,. The chojce
30 is affected in a comparator KOMP3 in accordance with FPig. 12.
The comparator KOMP3 receives the load values B tot tot 4 and
Btots which correspond to the load values of the connect:ion
when the base station BS1 and channel K1 are used, the base
station BS2 and channel K4 are used and when base station BS3
35 and a channel K5 is used respectively. In the illustrated



N

24 sociated with a | oad value Bhl, as will be explained in nore detail
below with reference to Fig. 11. The |oad values that are generated in
cohjunction with power adjustnent and chgsmnel change respectively are added
to the 5 total channel |oad value, for instance the | oad value Bl[err] for
channel K1 according to Fig. 7a. The |oad value Bh3 relates to a power

adj ustnent for the channel Kl used for the connection, whereas the | oad

val ue Bh2 rchasegs the tluad calvel B@o{:paﬁsot.ber snaldesthadogidh yalwenrmaids, in

the illustr éﬁ{l@] | n t u‘i:liﬁﬁn In
this case, ?Eggleﬁgn;tgy(;ra or recglgvééi)gxg??é ?hptﬁ’gt e sl g?aﬁ- slghel, h2
and h3, whi eonpagzadaryKOMPBve one at a tine. A load generator Ch delivers

on its output the | oad value Bh, which is one of the |oad val ues Bhl, Bh2
or Bh3. The_l oad val ue

his 15 ted with the | I inth
summat i ng cEEcRiForRec ’bh’sst ﬁ%rpésig%é‘%sbgkwﬁﬁﬂ é&?(ﬁg’é gr#?‘&#g‘gr I gancg
¥M th Ei o5 ngxdl thetmbéévﬂbentled{.aaaao?sé ts'tzatahau,rr@et bygstehctésts aldl ueI
or the no rg.or =1, a W * r]. In
thi s case. FRASHERY AR natdons of" basdstdst e g arildY el bee | iy
i nst ead of stetesadndatowpargsrtheatotalii estinated. 16ad venlues faxikhe '
tol I di b ) ) _
ol | owed i nyhddiil 81EbrARRIVEs! She! &3 P cHiiraaE A Mater

stations has been descri .above with reference to Fi g. en

oracti ci ng PAEINecRieh Frovidas Engrlovest lapd values he doadcatig B y

t ake t hpp at 18NtRenOByl =0f0,! Rintedhd chHanyed!dT idHahnilC dbade staltdon N9

base stations, but. also 'Lvﬁkes ot her $€r a{reters m&ota%:ountt.i ‘Iihedsyéstem

al | ocat es t53KRE PLAGes FREPAWATBERTYr1S assumed to be optimized for
each channel before selecting the base station and the channel
for making the connection.

According to another embodiment of the invention, the system

15 tests alternative combinations of base station, channel and
power state for a connection solely when the current load
value of an established connection exceeds a given threshold
value Btl, i.e. B > Btl. Optimization of the resources of a
mobile telephone system which operates with a relatively low

20 traffic level is of less importance, and consequently the
system can be permitted to optimize the load value solely
under certain conditions.

According to still another embodiment of the invention, the
sum of all the load values of the different connections within
25 a base station is optimized. The system monitors the load
values of the various connections as in the earlier cases, but
now also ascertains whether or not the sum of all of the load
values of the various connections within a base station can be
decreased. For instance, the system ascertains whether or not
30 two ongoing connections can change channels with the intention
of reducing the sum of the load values of these two connec-
tions, as will be illustrated in the following example.
Suitably, two connections are considered, of which one
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parameters which are associated with the choice of base 30 station, for
I nstance the signal strength attenuation L, the nunber of avail able
transmtters/receivers Nin a base sta- tigg, and the nunber of
transmtters/receivers p in use in a base station. The | oad val ues for each
paranmeter are then conbined to forma total |oad value for respective base
25 stations. Wien a connection is to be set-up between the nobile station
M5l and a basecohméecbiontis mmtﬂdmmim@@u Aeadgvadueecditiyinhe

total estimat S i g
9a il lustrat eﬁ%%ﬁeﬁﬁ ?inggg é%ﬁe? ‘?‘f'Jes §T£§ %soggrggerrgts‘g%tsg
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the nunber of vy %ﬁg&%@ﬁ%%@hbﬁ%&ﬁéi J\iabrth@ base ééé\{id}i‘ﬁsir@nt he

nunber of transmtters p.in use_in ase station

three diff& erthe ZRARRSL KL ok urther aubsgriher-Az: 4§ goppegted; with g
val ue Bl, Bn aisbre Wiation nsaoahidmhﬁén XX @il 8hebdde Stativh Bsm te

si npl est case,_this.circ uit _which, gener ot al

| oad val ue, fACTIEINCE ‘Eiﬁhf%fgts P ba ligs%%f%ﬂ %%&eri%%%rﬁuﬂ ad Vajue
alternative e fnﬁur thet bngoing tannectiiion bétweenesubscxibver fA andttiee

nunber of avablahl fo GhAMIELP s BnPeREnALFXLL AN oS24 Bni dEvihdieE

t he nunber of annel’s are In use i agr anma

i |l ustratilén df°§d1é’ﬁ1hl¢eﬁ2 33 fax pRERNEE |hﬁ}mtb?£mlhﬁkhmd'es
91 and 92 il yaid ah6bite Q'Qaéf@ﬂ”ﬂﬁﬂcﬁno‘(thbh%ﬂa‘iﬁﬁlvﬁﬂe ﬁé’fsy"si‘:‘éﬁ‘rﬁédon
between the generates a load value Blus 4 for the ongoing connection
between the subscriber A2 and the mobile station MS4 on the
channel K2, and generates an estimated load value ans 4 for
15 the connection between the subscriber A2 and the mobile
station MS4 on the channel Kl. The sum of the estimated load
values B24cq and B2ycyr incorporating the hysteresis values
for the channel change, is compared with the sum of the cur-
rent load values Blns.l and Blus 4 If the sum of the current
20 load values 31M81 and BIMS 4 exceeds the sum of the estimated
load values B2\54 and B2)g,r 2 change of channel is effected
so that the subscriber A connection is made on channel K2 and
the subscriber A2 connection is made on channel Kl. The systen
will also effect the aforesaid channel change when the load
25 value of one connection increases, when the load value of the
other connection decreases, to an extent such that the sum of
the load values decreases after making the change. A change of
channel can also be effected for three or more connections.
The load value may then increase on one or more connections,
30 but decrease to such an extent for the remaining connections
that the sum of the load values decreases after making the
channel changes.

This method can also be extended to apply when optimizing the
sum of the load values for all connections that belong to
35 several base stations or to the connections in the whole of



mobi | e station MS1 on the distance to respective base stations BSl and BS2.
The curves 91 and 92 show that the base stations BSl and BS2 transmt wth
approxi mately the sanme power and have the 8&ne nunber of available

transmtters/receivers. 25 Assune that the nobile station MS1 is |located in
position D4 and intends to set-up a connection. The nobile station M5l will

Gives a load FHS.CBEP3Lan EA1SRBGNS FYEFE: | ASSRE that NS CBRRSRELARE o
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[err]B. Fuigt h%@&%&@éb@@&&%r 5o tH&t 'aOEonh%?:ggtliﬁgfge%%abushﬂe

transmtters/recel vers avai ble to the base statio ases.

| oad curve 91bgtwesn the-mobidie;station MSliand, thayhgse; station /BS8; ands
shown in Fig. aplotHdr doanddtilon dlsabseabl 1EREd Detreed! thié RobRNBestaion N

Phe | oad vai ulS2, 304 theJidne Shatdon By, i thectataf Eoad Vayua of fe *°
t he nobi | e st &woocomneetionsaddcreasesn Thedodd valuéamy dinerieaselsa, onde

e mbi | e st aiano i onzey ineireats i
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into account gystem is also able to reduce the power in one connection,
even though this would increase the load value of just this
connection. A power reduction can result in lower load values
15 for other connections, which compensates for the increase in
the load value caused by said power reduction, whereby the sum
of the load values falls subsequent to said power reduction.
For instance, a lower power state can result in less distur-
bance and interference on other connections in neighbouring
20 cells that use the same frequencies and, when applicable, the
same time slots.

It will be observed that in some instances the system can
choose parameters which belong solely to one channel or solely
to one base station, etc., as will be evident from the
25 descriptions of Fig. 7b and Fig. 10. The system is then also
able to select base stations and channels in two stages and to
then take into consideration in the first stage those para-
meters which belong to one base station and thereafter those
parameters which belong to one channel. It should also be
30 noted that the system takes into account the load values in
both the uplink and in the downlink stages of a connection, as
earlier described with reference to Fig. 4b. The system can be
designed to combine the uplink load values and the downlink
load values in some way or another. For instance,. a mean value
35 can be formed or the system can be designed to take only the
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15" the own | oad val ues of the base stations and does not take into account
the | oad values of the channels. Fig. 10 illustrates how the choice of base
station is nmade in accordance with the i nvédtive enbodi ment described with
reference to Fig. 9a when a connection is to be set-up. A 20 conparator

KOWP2 receives on its inputs the estimated total |oad values Bbl, Bb2, Bb3

for respectiv ' B loJ '

the smal Test - MOREE 1udd vThe Sipo iodiit AT MR VLY P hl s GdaRes
assuned i n t hithatx derive tfdi_oﬂ W&epup_é@ﬂfeﬁnﬁfbﬁhﬁedmlmkrwfc@ gongestions
1. According idaibellddibiddd’ %ith0edinAEAing’ pAPEmbBELE! i AcddtAaEE #th

takes into account all paraneters that are“associated with a connection at
the sane ti me,F’tg/' Johbi ni ng the | oad val ues generated fromthe various
paranmeters. |If a connection 30 is to be set-up between the nobile station

‘st ance. | Br oA defcHNRs Fadiiced o2 Pk abl Bebfian)ae Hadi N Ro gy o
P, biclhgn gtegt PI) itdve lpadvaluest fenu_aae;pncﬁjre ch'a_mulr/\peﬁobigs bewagls)ri’rauuese
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stations N, ransm-t _ vers I_h use I n ase station
p, the nobil e ofer Paxaneter vhichcdigelases; the gualityppficfheochanngis a

total |oad vaeadiréd |ovélr o8 CQivenceink! perisa, ltorFifistddcéhene iheeroad

gener at o1 § 000 e eyl 1onclBlSlng %o 11408 £ s 388 mS AN 1 Svi
of a channel can also be used to generate a load value which
is considered as a threshold value By« As earlier mentioned
in the description of Figures 5a and S5b, the priority level of
the channels is updated on a reqular basis.

15 The signal strength of a carrier wave is measured when
allocating a channel, thereby enabling the C/I-value of the
channel to be calculated. This C/I~value generates in turn a
load value which has been earlier described with reference to
Figure 3a. In order for the channel to be allocated to the

20 connection, it is necessary for the load value generated by
the C/I-value to be smaller than the aforesaid threshold value
B which is decided by comparing the threshold value and the
load value in the comparator KOMPl. Thus, when allocating a
channel this threshold value is used to determine whether or

25 not the quality of the channel is satisfactory. The threshold
value Ben varies in accordance with the priority level of the
channel and the priority level, in turn, is dependent on the
interference value of the channel. In this way, there is
obtained a threshold value which is dependent on the prio:"ity

30 level Pr of the channel. The priority level may also be
dependent on other parameters, for instance on the bit error
rate BER or the C/I-value. '



Bi ,” which are conbined in the conbining circuit S1 to forma total |oad
value Bl[err]. As described above, the | oad genera- 10 tors GL, G and
~alBo generate the individual |oad values that are combined in the combining
circuit S4 to forma |oad val ue Bbl. The |dad val ues Bbl and Bl[err]
obtained fromthe conbining circuits S4 and S1 respectively are conbined in
a further conbining circuit S5, for instance a sunmation 15 <circuit, to
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total |oad val ue desi gnat be n
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changing a channel J.n the lower part of the list for that
channel in the upper part of the list which has the highest
load value or the lowest priority. This load value can be
15 generated, for instance, in accordance with the priority level
Pr of the channel, although other parameters can also be
chosen or considered. The interference for the candidate
channel now placed in the upper list is measured and a mean
value is formed over a given time period, which in turn
20 generates a priority level for the channel, wherein a load
value for the newly arrived channel can be generated in
accordance with its priority level Pr. The load value of the
newly arrived candidate channel is then compared with the load
values of the channels in the upper part of the list, wherein
25 the newly arrived channel is sorted into the upper part of
said list. A new candidate channel is then tested with the
channel in the upper part of the 1ist that has the lowest
priority. All candidate channels are tested in the same way.

L4

30 Alternatively, the load value of the newly arrived candidate
channel can be compared with the load value of the channel
that was removed from the upper part of the list. If the load
value of the candidate channel is lower than the load value of
the o0ld channel, the candidate channel is allowed to remain in

35 the upper part of the list. oOtherwise, another candidate



Subsequent to having set-up the connection, the systemestimtes the | oad
val ues for all relevant conbinations of base station, channel and power
state and chooses that conbi nati on which pBdvi des the | owest |oad val ue at
that 5 noment in tinme. In this case, those |oad values Bh that are
associated wth power adjustnent, channel change and base station change
are al so conbined, as earlier described. Assune that the connection between

the nobile st Zhannedl BERR ¢ KRes igmar RRrR P§ e upist a ishtented st Theon
BSL in 10 accesAapastei thahihels day He araengen,t pot {HtHRNLGl angUass

channel K1 and is then |gaded with a. 0ad val ue erg ich, with
reference to 9 .elii,s?s&%ﬂ%ﬁ%&?'@ﬁ%ﬁ'&r?ﬁa@fg[%}h% %ﬁf)ted BRAVERR,
where Bh = 0, tsiaTryit Insthisuway,t adl thannebsedhi thei 3owpti partdofothe
channel Kl.n T a ahue ' | I e
Blerr], i. es. jééér)ﬁlais‘ ?q%uﬁ{% JB[a(]aérﬁé.a"I#(}esrkls e?ni?\%%‘%%gﬁ sﬁ%r“ﬁ# the
rel evant conbipessbpilitybefaneving &ies thehupper park ofotbe tistes in order

to ascertain whether or not the | oad value of the connection can be
reduced. Should the cqnnection ipstead use the base station 20 BS2 and an

associ at ed chdihehas; heemqeseeiked hey khe dpterferepse degn: ¥3lue rishe
connection W |g¢o¥fédhoeer 4] 1ong Béridsd of Bide,” sonas B0, opBaifn BYsTowly
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MS1 has not ch@kR®. The system changes base station when Blerr] is <
Bl[err]. The choice 30 is affected in a conparator KOW3 in accordance with

Fig. 12.
d Alternatively, the priority level can be updated according to

the number of times that the interference level of a channel

15 has exceeded or fallen below a predetermined threshold value,
so that the priority level will increase for a channel when
its measured interference value often falls beneath the
threshold value.

According to a further embodiment of the invention a threshold
20 value By, . is used to determine whether or not the load value
of a connection is satisfactory. For instance, when setting-up

a connection the connection load value for a given set of
parameter values is compared in the comparator KOMPl1. The
comparison made in the comparator KOMPl is carried out in a

25 manner similar to that described with reference to Figure 7b.
If the load value is smaller than the predetermined threshold
value B, ,, the connection is set-~up. On the other hand, if
the load value is higher than the threshold value the systenm

- tests other values of the parameters and the new load value is

30 in turn compared with the threshold value Bthl‘ If the systen
tests all conceivable parameter combinations that generate
the load value without finding a load value which lies beneath

the threshold value, the connection set-up is interrupted or



Thé conparator KOWP3 receives the | oad values Blerr], Blerr] and B[err]

whi ch correspond to the | oad val ues of the connection when the base station
B3l and channel K1 are used, the base statggn BS2 and channel K4 are used
and when base station BS3 35 and a channel K5 is used respectively. In the
il lustrated 29 case, the load value Blerr] is the snmallest |oad val ue
and consequently this value is delivered on the output of the conparator
KOW3. |If a cdoonekenooffs The Bystem apnikher attemptnthised-pathencemes-and

the subscri ber fgﬁi@naa li%i‘érsbé{c:'%gﬁlont DRsbyshemtests all rel evant

conmbi nati ons of base stations, annel s and power states and conpares the
total estimated | oad values for the various alternatives and chooses in a
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a connection swithythecthreshold reatueoin Vhe ucomparatan tkOMRlhcthe load
connect i on excggsie ofithANnbl E5MAbELYBN LS fiTisg icdipaed Fiin GRbighigyl on

of . the resources_ of a m)gi e tel ephone systemwhich operates with a _,
rel atively | ool alyig ip the Gonparater KOMPY, it heing BRgessazy tentis
the systenmoarbétesth tHilscthirashplidnvatué hin lordervidria ehhAge in channel

to take place. If the systenm is unable teo find a channel which
generates a load value that lies beneath the threshold value,
no channel change will take place or the connection is broken-
off. Alternatively, the new connection can be compared with a
15 second threshold value Bena which the load value must lie
beneath in order to enable a change of channel to take place.

The threshold value can also be used in a similar way to
effect handover, i.e. a change of channel and base station.
The system will then initiate a handover procedure when the

20 load value of the connection exceeds the predetermined
threshold value that is established by comparison between the
load value of the current connection and the threshold value
"in the comparator KOMP1l. It is then necessary for the load
value of the new connection to lie beneath the threshold value

25 1in order for a handover to take place, this being checked in
the comparator KOMP1.

If the system is unable to find a new connection through 3gny
of the base stations that can offer a channel which generates
a load value that lies beneath the threshold value no handover

30 will take place, or the connection is broken-off. A second
threshold value Bthz can also be used for the new connection
in this case.



under certain conditions. According to still another enbodi ment of the
I nvention, the sumof all the | oad values of the different connections
within 25 a base station is optim zed. Theaéystem nonitors the | oad val ues
of ‘the various connections as in the earlier cases, but now al so ascertains
whet her or not the sumof all of the |oad values of the various connections
within a base station can be decreased. For instance, the system ascertains

whet her or not e manRe2NIA! Wit SIP HRRCI 88 YU s R2BUSaTERIRELS add Gsédiein
i ntention of reducing_jhe

tions, as will %eEF? {Hrﬁiﬁga€;°%'ﬂgn:‘ gﬁl"ﬁ%/halﬁ;es N theselﬁ%c& nﬁcﬁ-f'up
Cp?ﬂengOPZr aree?[en?w?rﬂejﬁ mo@fil‘diﬂisehtﬁaa lgs:l. ghdtgtgiwshbsumberssmim atbw
\émonnect ion i g iﬁﬁqsgqre%ﬁt%ﬁ)ﬂep?%%es’?& gtaod ‘sé#'u %ﬁiﬁ# hﬁéﬁ gf:{)asIet has

station. Th& slbesn ialasrumed thagtntbetmobile [statiomMSlc iscactivated imdhe

t at BS1
2 robile stat Pon‘%}?} o%%ic SRfiore K?‘%?“; 4 @f?ﬂﬁ?‘?&@g s?"'imﬁ@corf“nce
with Fig. |b. station Miksis found in & wisihon Yogatien

COSHECt i Ont bet W&ﬁ& f!h&cﬁbbﬂe%ﬁﬁdﬁl%eﬁa@;[:s ﬁié‘?hﬁ& $&dt fén t@&fﬁightl'@:

and gener at es es | val u err r connec n ween
t he subscri ber gaeggrﬁé?% %gi o ﬁ#@%h:}ﬁ efeﬂgs#ﬁﬁgsf%ﬁ@m
al so gener apes aoﬂmnnjcoatnelaﬁimél tccnt. HEh 181 ghianped orexpoe s © i sha meemestthe

subscriber A2 gBEijerc?fafi@eci” i hA§ BRAUHd &F tRBY FHsAlES

an estimted | oa vaI u
channels K1, K2, K3 for which the load values are calculated.

At the same time there is sent from the mobile station MS1 to

the base station controller BSC2 on the control channel CCCH

15 a signal 102 which contains data relating to such parameter

values as the C/I-value, the interference I, the power P, etc.

The base station controller BSC2 generates the load values in

load generators in accordance with the parameter values and

sends to the mobile services switching centre MSC2 a signal

20 104 which contains the generated load values Bc, Bi, Bp. The
channel request signal 101 is also sent to the mobile services

switching centre MSC2 in a similar way. Further parameter

values stored in the base station controller BSC2, such as the

{ number of transmitters/receivers p in use at the base stations
25 BS1-BS3 and the attenuation L, generate the load values Bp, Bl

which are also transmitted to the mobile services switching

{ - centre MSC2 on a signal 105. The visitor location register
' VLR2 contains data relating to th_é performance of the mobile,
i.e. the parameter m, which generates in a load generator a

30 load value Bm, this value being sent to the mobile services
switching centre MSC2 in a signal 110. The load values Bp, Bl

are combined in the mobile services switching centre MSC2 with

the load values Bi, Bc, Bp and the load value Bm in the

combining circuits S1, S2, S4, S5. The comparator KOMP3

35 compares the combined load values and chooses the combination

of base station, speech channel and power state which will



15 " the connection between the subscriber A2 and the nobile station M54 on

the channel Kl1. The sum of the estimated | oad values B2[err] and B2[err],
i nCorporating the hysteresis values for the channel change, is conpared
with the sumof the cur- rent | oad values Bl[err] and Bl[err]. If the sum

of the current 20 |oad values Bl[err] and Bl[err] exceeds the sum of the
estimated | oad val ues B2[err] and B2[err], a change of channel is effected
so that the spibeevidbethé conmmeartiam betwerdctive mdtnilecistid? imndMShecand the

Subscriber AagfoBETdnal SyIRARE e W Bhek st dboTY SEIMMEL | Gl P ofld
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change. A cha 0 c%ann can hree or nore

connect i orfs. 186\%“%‘5@9@ M3 bc%ﬁhiené}"éﬂgﬁlﬁﬁ A S ~UR & RSB,
30 but decr emﬁast fPssefplainedt ¢nt meé tecai2MhnCHE eonswa'xtallaﬁnghe

sum of the | vaI u rease I Ki ng,$h change
met hod can al gt’eﬁﬁg \ﬁlxnﬁ' t‘f‘ﬁf %‘?%F’t E@%&‘H’"ﬁ”ﬁﬁ’@g 8%
val ues for alfo:ohhectwenﬁjidaa:udmelpruyess Jow avantd nwes cont at idedd catetio

the connecti | Onshﬁhx\ﬂﬂéf BecH yﬁerem 8 {:ﬁetxﬁ’éﬁﬂ@'ﬁﬁ’f&ﬁrﬁsﬁsﬂ”ﬁ

that two connec aving two di ad val'ues are

di f f er enl&elthe puohide statiop MBlstis | dEh mzm ) aﬁhiaﬁesearyéces
stations BSl fipfic&otngosdrete usice: slhss%ﬁhéﬁhﬁﬁoeéﬁﬁfﬂaéﬁﬁ\@lﬁﬁhi 13

connect i ons, SO 'I'Elpea tmoai.)f](.)en ns%cattli.%r;x hsﬁswtrg bltlhset] dedicated control channel
DCCH. The mobile station MS1 will then send to the mobile
services switching centre MSC2 a connection request signal 107

15 together with the telephone number 108 of the subscriber A,
via the dedicated control channel DCCH. The mobile telephone
exchange receives the connection request signal 107 and sends

to the mobile station MS1, via the base station controller
BSC2 a signal 109 which contains information concerning the

20 selected base station, the selected speech channel and the
power state. The connection is then set-up on the dedicated
control channel DCCH, by using the chosen combination of base

station, speech channel and power state.’

The load values may also be generated in the mobile station

25 MS1 and the mobile services switching centre MSC2. The
combination may alternatively be effected in the mobile
station, the base station or the base controller. The afore-
going examples are simplified and it should be noted that the
method of procedure can be modified within the scope of the

30 inventive concept. It will also be noted that in the case of
the exemplifying embodiments, the load values are calculated
solely for the speech channel and not for the control channels
DCCH and CCCH.



between the nobile station M51 and the base station BS2, and anot her
connection is established between the nobile station M52 and the base

. st:ation BS1, when the total |oad value ofzghe two connections decreases.
Thé | oad value may increase in one 10 cell and decrease in the other cell.
A change or switch may al so be effected between three or nore base
stations. The systemis also able to reduce the power in one connection,
even t hough tThe actwad étqmaebbmgiptdoedﬂreaiseﬂﬁedwinmmmﬁm A

power reducti u I r ec ns,
whi ch corrpensé;#g’;zﬁ|1 ﬁ?héi'f’ﬁgplelggg N|C1n fﬂe 1'1%e‘t"fgs)aﬂ‘?%?ﬁlf)y sgd {;:)ic‘ﬁer
reducti on, wafexgsaid rafiensgnce,EME-20 S)iﬂ;lelj Tmi%lmmm-t o said

power reductlon For instance, a | ower power state can result in Iess
di st ur- bance and i nferference on other connectlons n ne| ghbourl n

cells that us hpye heen carrigd oMt PR A ROR phong ?H’B

sl ot s. t It smeﬁo Eﬁthﬁeltwl ixilméntmsomﬁl tmateanl CSﬁpli@dﬁY?lem wrycb hgo6@
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Fig. 10. The lmdslms sftib:ed afrequéney t disaé]sdcdn,bathe:eatilsnneb&adlneaarmel s
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para. et 292%%*%2'?&%%35”%22@% AEUSE My drbadoll aircbhed By ené0sC
par anet er s wHinvenfeiamd st thakcthe aokdile stasﬁsnsmqm%@q)ées@ eneray ang

the systqp t aitfse tmbobaﬁﬁeﬂméstée theasloB Rl Hesta i bes lthto_&wmhl P¥s€Mbny the
downl i nk sta%es of nnectlon as ear%l er descrl bed w reference to

Fig. 4b. The EE Rsi Hhedst 5O |°ﬁ‘¥? Wad RRAURICHANd
t'he downl i nk ;immhimj with a msbilevielephanet épsteﬁothamssemtheepmt/al ue

35 can be TqEdod "omeYsSt €8 E80abfit I826A" A Jepdrt S UP2% 143 Enhan-
cements in a TDMA System" by Magnus Almgren, Hikan Andersson

15 and Kenneth Wallstedt, Ericsson Radio Systems AB, April 1993,

which is intended for publication. Examples of the load values

that were used in the simulations are Bpmax = 1000 according

to Fig. 6e, Be, ., = 1800 according to Fig. 64, the value B4 =

200/dB according to the description of Fig. 6c, so that the

20 1load value is 4000 on the axes C/Ined and C/Iup. It will also
be seen that the load values Bhl, Bh2 and Bh3 according to

Fig. 8 reach respectively to 300, 200 and 100.

These numerical values of the load values can be obtained by
direct calculation of, for instance, signal strengths from the
{ 25 base station or the mobile station. Simulations were also used
'. on a mobile telephone system according to the above, with the
intention of obtaining adequate 1load values. Separate
numerical values for Bp-max' B4 and other load values were used
and the combination of numerical values that gave maximum use
30 of the resources was chosen. One example of a criterion for
resource utilization is to choose the load values that permit
the most possible traffic. Full-scale tests can also be
employed, by changing the numerical values of the load values
in a radio system with ongoing traffic.



32°worst |oad value into account. Alternativel y, the | oad val ues that
derive fromthe uplink and the downlink of a connection can be conbi ned
wisth remaining paraneters in accordance w®h Fig. 11. 5 Wen descri bing

Fi gures 5a and 5b nention was made as to how the | oad val ues for respective
channel priority levels Pr are generated. The channel priority level, in
turn, is a functi,on of .a paraneter which disc|os the .,qualit f the
Channel 5 mea e dRRRE LoD EoBnat SR BATRAPY 4w hih Fadde Srpmiindcat Lons
ference | acey=tens havingt fixed rfadje etabionss fur dhstancwalradicldhrnnel
can al so be use 0 ner . val u I.ch I 3+4CONSi a

t hreshol d vals@esctﬁtme'r ?? gﬁé€ﬁ$?+ 2}3%.999315. gﬂ%g 3 E’obﬁéedgétg?%?g&;ycﬁ%ﬁﬂ bﬁr es
5a and 5b, twmsestiasiay flided ngtwork cvidenche iptihlddat telephanecpetwork
basis. 15g Thgdsdhaly pYs) of Ak [ I ed s

al | ocat i ng alégﬁ‘?nnel rftr%hr%'ebyagnéb#ng ?Egé@"?&ggl Ete‘ggga.tghg Eﬁgﬁﬁgfl‘t”é" be

cal cul ated. amdmebilesstatiens, Althqueh the mobble skationmiaze skatiesn

earlier descha¥gd yindtaaieaewieht h&l Sbsctberd, or der for the channel to
be allocated to the 20 . connection, it is necessary for the |oad val ue

generated by the C/l-value to be smaller than the aforesaid threshold val ue
Bl.err], whicln srddditdenalymsbidberradid systiemsshthd sahe dbasel statibnatls

val ue in the t Igg\fﬁllk 9 I;H i g t Qi
t hreshol d vaP%%gl)gE’%sg}éet e e}%laz‘e:h\f\hwé erhglrgaézﬁiQ ﬁgf‘s?%gaéhél %%t?)?st he
channel 18 swhighacinrgertain imstances ,usea basevstationrfer fheduptinki t h
the priorityglfedetw8iaiPectional connection and another base station for

' the downlink of the same connection also occur. The invention

can also be applied in cases such as these.

In traditional mobile radio systems, only one radio channel is

15 used from a base station for the downlink. On the other hand,
in the new CDMA standard, more than one radio channel from
more than one base station is used for one single connection
in certain instances, in order to obtain transmitter diversity
in the downlink. The invention can also be applied with a

20 mobile radio system which uses the CDMA-standard, and also
with mobile radio systems which use single-directional
connections where the same frequency is used for both the
uplink and the downlink.

In traditional mobile radio systems, the base stations are
25 stationary. However, a mobile radio system is conceivable in
which a base station is movable. This applies, for instance,
when needing to increase communication capacity temporarily
on varying sites. ’

The load values that become successively more beneficial the
30 1lower the load value for a connection have been described in
the aforegoing. It will be obvious, however, that it is
possible to use within the scope of the invention other types



channel and the priority level, in turn, is dependent on the interference
val ue of the channel. In this way, there is obtained a threshold val ue
which i s dependent on the priority 30 |ev&® Pr of the channel. The
priority level may al so be dependent on other paraneters, for instance on
the bit error rate BER or the C/I-val ue. 33 I n sone nobile

t el econmuni cat i syste there is limt as_to_the nugber of, channgl s, for
whi ch the 1 nt 8% S VALugR: b I o Lorbincs ninyPrted RATRRE e foda’ 7
Fi gure 5b canvidu#is. dBhlisnwdildn respelt ainl a Inesertype t of THeadpp@alysy ta of
the 5 list w { 1 ol p ' at
that ‘moment | GIIALY FASERE, VISR GUBHRE Sutdedt Reli ot b hAPMERR,HES
so-cal | ed can&heahdobierthesvalne pfathe Aualifiy action bascfonca ¢oprec-
nmeasured fgr ghemchannels in the upper part of the list, in the

af oredescri bed manner. The 10 candidate channels in the |lower part of the
list are tested in sequence at regular tinme intervals. The test is effected
by changi ng arthwidtlbeunderstoed ttat the iheentisén fix notaresbribotéditot he

upper part of e_lJ st i I a h

priority. Thi Ogg'o\?gp\gg °ﬁﬁ%#@ei§2§§§§%‘$a gﬁ%ﬁi’?ﬂ%’é@,%ﬁ%@%‘?@ance
wi.t h t he pri otherelof,/andrthat madi ficatiisins caniheigadetwitthatheeseopecch

al so be chosegh%[fsgngq beélaIggointerference for the candi date channel
now pl aced in the upper [I°st IS neasured and a nean value is forned over a

given tinme period, which in turn 20 generates a priority level for the
channel, wherein a | oad



val'ue for the newy arrived channel can be generated in accordance with its
priority level Pr. The |oad value of the newy arrived candi date channel is
t hen conpared with the | oad val ues of the &#bannels in the upper part of the
list, wherein 25 the newly arrived channel is sorted into the upper part
of said list. A new candidate channel is then tested with the channel in
the upper part of the list that has the | owest priority. Al candi date
channels are tested in the same way. 30 ChAIMBnatively, the |oad val ue of
the newWy arrived candi date channel can be conpared with the | oad val ue of

t he channel that was renpved fromthe u part of the list. If_the |oad
val ue of the dandi d&t BeERefAn&PT; §e|t§\bé‘ﬂp @ (FRANeEkicn i 3radie Fom-

channel , the MMR&WM@PHU})W&W incbudes naBhl édet gmer £iwst of

the |ist is 1 FAOEP stAYION ISl Bairit ar Seaf e ML brabBilt o6/ HEGIRL, ©
in a queueSor tdherein ttﬂu mﬂdccamuaieatﬁanﬁedi};smml(Biém)ebasdamd:o
tially. Int h'c?n&Q‘ﬁ'Yelé" ghaggel K3I)N g ﬂ'i'f‘c 0 Fﬁ{ttenﬁtedt %15 éérﬁﬁec?@ibxﬁae

tested at regular tine Intervals a ave t p033| ity of nmovin

upper part of befweenat leasnk %rf%ﬁ%r?‘b@%‘-‘%%’ h@)i g f@?e‘rﬁaes
val ue is for mpghyRtfdr Fraddeoseatiod Qisi) and aneeéih%wb&bpe&tabe%f the

e L s e | DS S Aot (s B
conj uncti &0 waslsodiatyst with thenspstenl (PLMN), characterized by
- selecting a first set of the parameters;
- estimating the values of the parameters (C/I, P, I, m, h)
in the selected first set of parameters;
- generating a first total load value (Btotz.) for the
15 connection with the first set of the parameters in accordance
'~ with the estimated values of said parameters:;
-~ selecting at least one alternative set of said parameters;
-~ estimating the values of the parameters (C/I, P, I, m, h)
in at least one of the selected alternative sets of the
20  parameters;
- genefating at least one alternative total load value

‘Bt ot 4) for the connection with one of the alternative sets of
the parameters in accordance with the estimated values of said
parameters;

25 - comparing (KOMP1) the first total load value ( totz) with
at least one of the alternative total load values ( ot ‘) for
the connection;

- selecting one of the sets of parameters on the basis of the
comparison between the total load values (Btotz' Btot 4) ? 'and

30 - using the selected set of parameters for the connection
between the subscriber (A) and the further radio station

(Ms1).

2. A method of handing over in a radio communications systenm
(PLMN) which includes at least one first radio station (BS1)

* ¢ L Mm-S *



Al fernatively, the priority level can be updated according to the nunmber of
times that the interference I evel of a channel 15 has exceeded or fallen
bel.ow a predeternined threshold value, so 4hat the priority level wll

i ncrease for a channel when its nmeasured interference value often falls
beneath the threshold value. According to a further enbodi nent of the

invention a threshold 2 val ue Blerr dto det er m ne whe or. not
e Tond e uhaSHSE B Jeast Phe tEanERi R EEE/ § ecR ety PRREE L FRg, Tadic
setting-up a mnmmimidmsmmi(vmmo)ahlasaécmeésrtmcglamlse(xbt K2,

par arreter val e rebrldld FRIPR0ANRESENR etlBefiORA L300 SHS'E

in the corrpara r IS carri SIm

descri bed wi t firstesuhseniber (Ne and atf lepst| one furthersradio|statiom

the predet gr m('i@i)t hr @88 OwleYRline t.'ﬂeerﬁﬁo 18 EHNBECIthAN donndditidhs @rd Ne
ot her hand, he Ioad val ue 1S g er than t'he threshol d val e the stem

tests ot her v& ngent, o, Sa{&/EnePacks| Badh )/apﬁl:"l‘g &irn

conpared W thraeid bbﬁﬁhﬁtt&atabne ﬂaéﬂ (PIMN)echupactortaba ial ’that the
concei vabl e par ter co inat éhat nerate the | oad val ue w thout
finding a Ioaa‘e\%‘fic\w&' 58% e t hreshol d val ue, the connection
set-up is interriselebtimg a SSiztS'bleat o ff tﬁt@mmmmemmq doptart 0

Srerr] can%a opeoind BnAetio Bienbairdl supakETher D) WHAENE Shabtdl”
the | oad val ué‘a&‘l%tsGéﬁﬁ-@é\t i(M81%sexceed the threshold value B[err], during
the course of -t hpe§@stering the values of the parameters (C/I, P, I, m, h)
in the selected first set of said parameters;
- generating a first total lo_a_d value (Btotz) for the
15 connection with the first set of the parameters in accordance
| with the registered values of said parameters;
- selecting at least one alternative set of the parameters;
" = estimating the values of the parameters (C/I, P, I, m, h)
in at least one of the selected alternative sets of the
20 paranmeters:;
- generating at least one alternative total load value
( Bt ot 4) for the connection with one of the alternative sets of
the parameters in accordance with the estimated values of said

< parameters;
25 - comparing (KOMPl) the first total load value
(B otz) with at least one of the alternative total load values
{ (Brora) for the connection;
- selecting one of the sets of parameters on the basis of the
comparison between the total load values _(Bt ot2’ t ot 4) ;7 and
30 -~ using the selected set of parameters for the connection
between the subscriber (A) and the further radio statfion
(MS1).

3. A method for changing channels in a radio communications
system (PLMN) which includes at least one first radio station
35 (BS1l) having at least one transmitter/receiver, wherein the




The | oad val ue of the connection is then conpared continuously with the
threshold value in the conparator KOVWl. The |oad val ue of the new
copnection is also conpared with the thres43hold value in the conparator
KOW1, it being necessary to lie 10 beneath this threshold value in order
for a change in channel to take place. If the systemis unable to find a

channel which geperates a . oad value that |lies beneath the threshql d yal ue,
o thannel chaRATaGoRmR st SYstoR (MR Freacress G ehanpgls (K,
Al ternativel y K2 hekTevimtenmdad | for conrectionsabetweehhatt 1éasteonedfirst

t hreshol d val s 20U chy | d e | he4 e

enable a chan}gng%g% %e{h)t %?\dagg %%g%g_°ﬁ%?ﬁ¢#‘%§ﬁgﬁ§§§£5§tgéﬁ Qfés be
used in a si mand wherein dhiecpropertdesrof ithe conpestionssaregontingrnthase
station. T t ' ernya g tipte NARY € M, t

| oad val ue%gf t esggﬁir?glgte%%nn(ei@e'edg't hlg' g?'edgyerbrﬁlneg ?ﬁgﬁﬁg?&e\,?ﬁﬁ\% hat

i s establ i sheoymuRifatians syater (RALMYN)|, sharasterigeqd ky the steps of
connection and-t hgelée |4 Fpbo® s6ttbf ENEPPaPditdid Weldigiryg theran

oSy 0T el bore a5 hOFuREH G BEbbcion? (A" o B FiiFher
checked in theaxipatatiorK(MB1) ;I f the systemis unable to find a new
Conoroteolg' [0 RRatakeptal PraY 1800 40 e PRFRERERS G B1oRI0M W)
will take pl ad® the sedectedcfirsh set mbisaidoparapeters®hd t hr eshol d val ue
Blerr] can al S0 hedtuhtiitig tHe FIBHLCORIEE | P8aiN vellud CEBE,,,) for the
: connection with the first set of said parameters in accordance
with the registered values of the parameters;
15 - selecting at least one alternative set of the parameters;
- estimating the values of the parameters (C/I, P, I, m, h)
in at least one of the selected alternative sets of said
parameters; _
- generating at least one alternative total load value
20 (Btot 4) for the connection with one of the alternative sets of
the parameters in accordance with the estimated values of the
parameters; |
- comparing (KOMP1) the first total load value (Btotz) with
at least one of the alternative total load values (Beota) for
25 the connection;
- selecting one of the sets of parameters on the basis of the
comparison between the total load values (Btotz' Btot 4) ;s and
- using the selected set of parameters for the connection
between the subscriber (A) and the further radio station
30 (Ms1).
4. A method for optimizing the use of channels in a radio
communication system (PLMN) which includes at least one first
radio station (BS1) having at least one transmitter/receiver,
wherein the radio communications system (PLMN) has access to
35 channels (K1, K2, K3) intended for connections between at

IULLE



36~The manner in which the |oad values are calculated and used in a traffic
situation in which a connection shall be set-up between the npbile station
M8l and the subscriber A will now be descrdped with reference to Fig. la
and Fig. 13. It has 5 been assuned that the nobile station MSl is
activated in the nobile tel ephone system PLMN and information relating to
the nobile station M51 is found. in a visitor |location register VLR2. The
nobi | e st at i odeastdoneof irst muhsexriben(Aoandnrat deagtcone further radio

. station BSl, ggiedip d«@i)reaﬂe%@ﬂeiﬁru?e Proped¥ies S?V‘Eﬁéﬂccﬁﬂ?&lﬁeﬂorg:d"
Thi s channel request request for speech channel , Jb)s(i be one of

t he aforesaid mtsinﬂf,n n R§r138‘fetﬁﬁ'§c|‘ C{Re Poalir iy

At the sane tithe khaio é@mﬁ@ﬂie&tﬂﬁhhf‘sz{ﬁm l(@I¥t,i ehabhétepikéa Wame
station coptrqller BQC2 on the control channel CCCH 15 a signal 102 which

contai ns dat aSr&PR P g to such paraneter values as the CI-value, the
interference t, setecbing # fixst sSEtecofatbe parametexsy rol | er BSC2

t t he_l | h ¢h
Daramet o val jecfeatBtyfing WNOVARRILE 648 plrdREALPNO T By 1% p
si gnal 20 104W\ﬁh9hsemh¢ﬂsf¥¥§t9%§fe10§t§Belmﬁa%$%€%r Bc, Bi, Bp. The
channel request sighakat@hg  afspeteriotal t{Gad0 el @eS B, Cey St\bi-cfﬁuag

Cent T e VOGR! Bohpeces viB s i BEEF e PELSRRERL T bR e,
use at the bawdth theoregisteféd -Eiues s baiatpammétorst_ generate the
svi tohi ng- centr SAMFOE S HE 1Rat phR"aTkbHGRx s Of B R PREEERre; o,
cont ai ns dat a=r efegistexing theyalnesanfcthe naranaisns: (C/le. P h'b, parr dYet er
m which genejgl @k iTedst OoRle YBPCtH 'slected alternative sets of said
15 paranmeters;
- generating at least one alternative total load wvalue
{ Bt ot 4) for the connection with one of the alternative sets of
the parameters (C/I, P, I, m, h) in accordance with the
registered values of the parameters:;
20 -~ comparing (KOMP1) the first total load value
(Bt otz) with at least one of the alternative total load values
(Btot 4) for the connection;
~ selecting one of the sets of parameters on the basis of the
§ comparison between the total load values (Btotz' Btot 4) s and
25 -~ using the selected set of parameters for the connection
between the subscriber (A) and the further radio station

i (Ms1).

5. A method according to Claim 1, 2, 3 or 4, characteriszed in

that at least the first total load value (Btotz) is obtair;ed
30 by

- generating the load values (Bc, Bp, Bi, Bm, Bh) of the

parameters (C/I, P, I, m, h) in the respective sets of the

parameters in accordance with the values of said parameters;

and

W



30" load value Bm this value being sent to the nobile services switching
centre MSC2 in a signal 110. The | oad values Bp, Bl are conbined in the

mebi | e services switching centre MSC2 wit h4he | oad values Bi, Bc, Bp and
the |l oad value Bmin the conbining circuits S1, S2, S4, Sb5. The conparator
KOWP3 35 conpares the conbi ned | oad val ues and chooses the conbi nati on of
base station, speech channel and power state which w || 37 provide the

connecti on betneesantining |thet keadnvatieesnd Beae Bpub i R, ABh)i afokbeof

the base statipgspBetiPedsetsdf iMd PRradstera@dd val ue. There is then
effected a verification process in which the nobile tel ephone system checks

that the 5 nobile station M5l has the authority to set-up a connecti on.
This is expl ai®ed Aametheddateording @d Ad ity S, cohdracterdzédcinailiat the

Eri csson Radi t : 9. T, hCALI riLicatd o
process now c%%ﬁu‘gg%éga(%gdlﬁgétgg' %I) %ﬁﬁ#ei’ggﬁ&geg¥§oté{f%ﬂ 1!{'02{ he
mobi | e st at$ orm)B1) are wptimized whep combiningsiaid loadyelves. t he nobil e
services switching centre MSC2 sends an access confirmation signal 106 to
the nmobile station M51, via the dedi cated control channel DCCH. The nobhile
station MSL wiTt tHemethrd ascording toeany  onecef Mhaidd Iy to-fyr WhpEeIN,

connection recgest ebfifabtiBhslSarkogewbeaivettibhal] cl onagactarinea 1By of
t he subscri ber A

via,the dedicate ontrol .channel The. nobi | e
t el ephone exctﬁﬁ‘fb%r?géﬁgvﬁgp?ﬁﬁg oﬁﬁgﬁg i gﬂaﬁeﬁﬁggfssEﬁﬁthﬁogwgnﬁeggﬁaget 0
t he nobi |l e st alivectbénsvof tthes comnectisnison controll er BSC2 a signal 109
whi ch contains information concerning the
10 8. A method according to any one of Claims 5, 6 or 7,
characteriged in that the selected parameter sets include
parameters (C/I, P, I) which belong to the channels (K1, K2,
K3), wherein the generated load values (Bc, Bp, Bi) are

combined by summation (S1).

15 9. A method accordihg to Claim '8, characterized in that the
parameters belonging to said channels are the gquotients
between channel signal strength and the interfering signal
strengths (C/I), interfering signal strengths (I) and the
transmitted powers (P) of the channel.

20 10. A method according to any one of Claims 5, 6 or 7,
characterigzed in that the selected sets of parameters include
parameters (L, N, p) that are associated with the radio
stations (BS1), wherein the generated load values (Bl, Bn, Bp)
are combined by summation (S4).

25 11. A method according to Claim 10, characterized in that'the
parameters associated with the radio stations are the at-
tenuation (L) of the signal strengths between one of the radio
stations (BS1) and the further radio station (MS1l), the number
of transmitters/receivers (N) available to the radio station

[y



20° sel ected base station, the sel ected speech channel and the power state.
The connection is then set-up on the dedicated control channel DCCH, by
usi ng the chosen conbination of base stati8Rf speech channel and power
state. The | oad values may al so be generated in the nobile station 25 M1
and the nobile services switching centre M5SC2. The conbi nati on may

alternatively ef fec in the nohile stat,i h t At
base controll efBSkhA %S‘@ n&ﬁ‘gﬁﬁ ga%?’é%ma'f‘tgé%?}nﬁg?gf‘g%%n )i ?: Qlg%(%lrj‘lttg?be
noted that theaised lhyl tife padiedstatden PBSkpdified within the scope of the

30 inventive concept. It wll also be noted that in the case of the

exenpl i fying enbodi nents, the |oad values are calculated solely for the
speech channell2zndAnmethod agroxding $io Shained L1Oc-Fharacterized ipthat

actual signal l¢qy DEPELEEECsétscbEcpheambiepsCcaldadninciulit ai peditoridnce
procedure No. 7/ accordi ngé to CCITI; ¢ f. iPe af res#eu refere‘ﬂfe CIVEtﬁO
Syst em Tr aithi RAYRPEHER: (my Ansaciated, wiithe YRR TRR1Q fiatien
tel ef)[lonel systeas®), ttme/\/_g'?ﬁbrahegi To@d tvialueh ¢ Bmp eaf) whiichi éd,cc_milﬂnedaw_;ttggod
results. In c ari s a id e e .

frequency divi %r},o %X&uf% Bé?%;ligr*"«s’dhgt5 c‘g%gg‘? t?ﬂ?ﬁ@%ﬁ@ EP &hfhbé?éi%g?ﬁer

advant age affofsiEd. by the invention is that the nobile stations consune
| ess energy and 10 that the batteries of the nobile stations therewith

| ast lon- ger. Furthernore, it is, not necessary to enpl oy freguency
pl anni ng wi t h %3 noBi pethed aararding to FLlaAR § 0% % hgfﬁégmg“d in that

10 the selected sets of parameters also include a change parame-
ter (hl, h2, h3) which generates a load value (Bh) when
changing at least one of the entities in the following group
of entities the radio station, the channel, the power state of
the further radio station (MS1l) or the power state of the

15 radio station (BS1l), wherein the generated load value (Bh) is
combined by summation (S3).

14. A method according to Claim 8 and Claim 10, characteriged

in that the load values (Bc, Bp, Bi) of the channels (K1, K2,

K3) and the load values (Bl, Bn, Bp) are combined by summation
20 (SS5).

15. A method according to Claim 9 and Claim 11, characterized
in that the load values (Bc, Bp, Bi) of the channels (K1, K2,
K3) and the load values (Bl, Bn, Bp) of the radioc station
(BS1) are combined by summation (S5).

25 16. A method according to Claim 14 or 15, characterized in
that the selected parameter sets also include the performa'nce
parameter (m) assbciated with the further radio station (Ms1),
the generated load value (Bm) of which is combined by mul-
tiplication (S2) with the load values (Bc, Bp, Bi; Bl, Bn, Bp)

30 of the connections.

el



i nvention. This is evident froma report "Capacity Enhan- cenents in a TDVA
Systent by Magnus Al ngren, Hakan Andersson_15 and Kenneth \Wal |l stedt,
Eri.csson Radi o Systens AB, April 1993, whi'ch is intended for publication.
Exanpl es of the |oad values that were used in the sinulations are Bp[err] =
1000 according to Fig. 6e, Bc[err] = 1800 accordi ng to Fig. 6d, the vaI ue

B4 200/ dB accpsdi ng foehb§ Oélfi Sféﬁ S%ﬁ'&%&@. (ilxh

val ue i s 4000 on the axes Céi Iup e seen that
| oad val ues Bmathearﬁiem%cawangt@s Heg-s @lr%cimby#eect:heep}lamesoo

200 and 100. dlgsReEPE(hed! n¥a! 189y %khede%&a\t@sueﬁecwabevahh@ rl@ﬂ)by
direct calculation of, for |ns ance, signal Strerat?t hs fromthe

station or t#hemLrhangingat leash ane HE the entitiasdn they ﬁ’&ﬂﬂ" “9
t el ephone sy sgronps f @ntd tiies!, heh&bﬁamovu&tidsm ithiecchammeDf tHy

d I I

adequat e | oacwat 45 eREPRLLECBURH Sl AR Of BPlie %%‘geﬂ%“’fgeite%”
maxi num use Jthe afadimsteségnc&s&\hs whegedn thegenamtied boad value(Bh) f or
resource uti ij Hd %%ﬂﬁﬂﬁ%f&?éb@?d val ues that permt the nobst

possi bl e traf Fu e tests can al'so be enployed, by changing the
nuneri cal val ues of the |l oad values in a radio systemw th ongoing traffic.

ﬁ9 The :cnvegtwn 2 el Q%c@ﬂiw(id/\fahb bA@i 6f COTARME Qakio0BS &n&bs&s
oo e CE R ) Ao e BoRsE dencBaEien o b bR o
publ ic tel ephmde thewdhdrther radio station (MSl1l) via the first radio
station (BS1) with the first total load value (Btotz)' and
locading a connection between the subscriber (A) and the
further radio station (MS1), via another of the radio stations
15 (BS2), with one of the alternative total load values (Btot 4) ’
and switching or changing the connection between the subscri-
ber (A) and the further radio station (MS1) via the other of
said radio stations (BS2) on the basis of the difference
between the first total load value (B, otz) and the aforesaid
20 alternative load value (Bt°t4).

19. A method according to Claim 18, characterigzed by swit-
ching said connection when the difference between the first
total load value (Bt otz) and the aforesaid alternative total
load value (B ot s8) exceeds a predetermined value (AB).

25 20. A method according to any one of Claims 1 to 5, wherein
the radio communication system (PLMN) is comprised of a mobile
telecommunications system (PILMN), the radio stations are
comprised of base stations (BS1, BS2) and the further rafllio
station (MS1) is comprised of a first mobile station, charac-

30 terized by loading the connection via the base station (BS1)
with the first total load value (Btotz) , and loading the
connection between the subscriber (A) and the mobile station
(MS1) via another of the base stations (BS2) with one of the



5'exists. In this case, the systemw Il include base stations and nobile
stations, although the nobile stations are statio- narily installed with

t he subscribers. In traditional mobile radf8 systens, the sane base station
i sTused for the uplink and the downlink of a connection. Systens 10 which,
In certain instances, use a base station for the uplink of a

two-directional, connection an i on t he
same connect i ditEFER2 gi}fﬁr £ ﬁegﬁt |J§§'§%an totae’ E)’PI e%u cg}ées Buch
as E:i hfese Inbtclmhgimgathafobohnecadlon between, thel yubﬁemhgro(bhamwh% 15
use roma t @H&eﬁ h

CDMVA st andard%%bi%ét%]%\k%% (?dggl d‘”\%annlg ?Hggﬁfnre %ﬁéggr%gﬂgggtg stat’lon
is used for ondhenrthe tirstetatal iLeadevadng (Reband chas i valuer Wpécbb{%u n

transmtters d'I’é‘éé' béne?icla1deNan the Hiordddidl | aTtéARative betappload
with a 20 rm bile radio systemv\,hlch uses the CDMA-standard, and also with

nmobi | e radi o s‘ﬁ’t%?rs‘%eh use single-directional connections where the
sanme frequency is used for both the uplink and the downlink. In traditional

bi | di t t ' .
gbl e FZgl 0 %& §?$.ai@a%€%€°%ﬁ‘diﬂﬁi§%ﬁ§§£ﬁ %‘?%%r.*?gnggibfﬁgh. :
applies or i ng ceaidheonnection when fexened detweencthecfixs
temporari |y Or\:%%éf'l%cﬂrﬁzﬁe igi'e ' Qn&aé&'ﬁ atlhﬁirﬁmwwﬁ&f%%awéyumr e

beneficial the 30 [owe or conneiélon have been
described %th tByegig) cRpFeRds |3 PEed E‘ﬂ’ofﬂ URoRBEr, that it is

pOSSI ble to use wthin the scope of the I nvention other types

22. A method according to any one of Claims 1 to 5, wherein
the radio communications system (PIMN) is comprised of a
mobile telecommunications systém (PLMN), the radio stations
are comprised of base stations (BS1l, BS2) and the further
15 radio station (MS1l) is comprised of a mobile station, and
wherein a first connection is set-up between the first
subscriber (A) and a first of the mobile stations (MS1) via
‘the base station (BS1) on a first of the channels (K1) and is
loaded with the first total load value (Bt otz) » characterized
20 by setting-up a second connection between a second subscriber
(A2) and a second of the mobile stations (MS4) via the base
station (BS1l) on second of the channels (K2), said second
connection being loaded with a third total load value (B, ,.);
generating the alternative total load values partly for the
25 connection between the first subscriber (A) and the first
mobile station (MS1) on the second channel (K2), and partly
for the second connection between the second subscriber (A2)
and the second mobile station (MS4) on the first channel (Kl1);
effecting the change of channels so that the connection
30 between the first subscriber (A) and the mobile station (MS1)
will use the second channel (K2) and the connection between
the second subscriber (A2) and the second mobile station (MS4)
will use the first channel (K1) when the sum of the first
total load value ( totz) and the third total load value




40 of load values, for instance inverted values of the |oad values. This
will result in a new type of |oad val ue, uality factor, which becones
successi vel y nore advant ageous the higher fﬂe val ue of the quality factor
has for a connec- 5 tion. It will be understood that the invention is not

rﬁstrlgteddtohthe aforedescribed and illustrated exenplifying enbodi ments
thereof and t a {gaf h t S ey
following C ai ot5 % tlﬁ%%s ti&pep% Rgél? hﬂge!t%ﬁmng%%ﬁp a c%%ﬁ%%??%% in

a radio com raittemabm_reymm Arad\Vvalpesh i ncl udes at | east one first
radio station (BSl) having at |east one transrn'tter/recei ver, 5 wherein the

radi o communi cations system (PL has access to K2, K3
which are inteétled PoRetBRAREFSR iB‘ét%ér?YaP“Ieeaitc |1r§P T uDRGT

E, f\) t ﬁgdcgtnnggft?ﬁe Oﬁgrdfé.w t(;irﬁmrtlﬁg@tatﬁrﬁ | Sys bl PEMN) vvtlsr ennph:l:lseﬂr cqﬁara i es
associ at ed i tHP %ﬁ?@&ﬂﬁagg‘ﬂg?rasa&niﬁe‘c#%) ! Fec?l ng a %@
ﬁ; ;[Eet Egr grenleta'e cemptﬁ.sed'; ofig balse \stlatdonsf &Bﬁi.peﬁ&smetm the |fu1:th¢r m
| oad val ue (B[%%&?? pEatiRa (@52] 043 RidiipTideq LML Bedefin, Urd
par anet ers i n whepreinnee first connection is set-up between the first‘.
subscriber (A) and a first of the mobile stations (MS1) via
10 the base station (BS1l) on a first of the channels (K1) and is
loaded with the first total load value (Bt otz) , characterized
by setting-up a second connection between a second subscriber
(A2) and a second of the mobile stations (MS4) via a second of
the base stations (BS2), said second connection being loaded
15 with a fourth total load value; generating the alternative
total load values partly for the connection between the first
subscriber (A) and the first mobile station (MS1) via the
second base station (BS2), and partly for the connection
between the second subscriber (A2) and the second mobile
20 station (MS4) via the first base station (B51) ; effecting the
change of base stations so that the connection between the
first subscriber (A) and the mobile station (MS1) will use the
second base station (BS2) and the connection between the
second subscriber (A2) and the second mobile station (MS4)
25 will use the first base station (BSl1l) when the sum of the
first total load value (Btotz’ and the fourth total load value
is less advantageous than the sum of the aforesaid alternative
total load values.

24. A method according to any one of the preceding CIail'ns,
30 wherein the first radio station (BS1l) has access to at least
one subset of the channels (K1, K2, K3) of the system on which
connections are set-up, said connections being set-up via the
first radio station (BS1l), characterized by selecting one of
the parameter sets so that the sum of the total locad values

[ Mll" IIIM HIII M llll



with the estimated val ues of said paraneters; - selecting at |east one

alternative set of said paraneters; - estimating the values of the
paranmeters (C/I, P, I, m h) in at |east ot® of the selected alternative
sets of the 20 paraneters; - generating at |east one alternative total

| oad value (B[err]) for the connection with one of the alternative sets of

the paraneters. in ccordanc % t‘?ﬂﬁt
25 - conpari rsﬁfli %11% %’g% g ug %Bfle]?;rﬁ )s"'ad‘ﬁtcﬁaér Sast
one of the al t{BSit iane ppt&malbndaduanbageggerr]) for the connection; -

sel ecting one of the sets of parameters on the basis of the conparison

between the total |oad values (B[err, err and 30 th
sel ected set @&Bpahahethed for %Q&w&.%%mgﬁwq h%“s%ﬁlgggliﬂe?c%

gcn)?rrrhgec;?r ghﬂfur{ﬁfa&.&i aystien( |‘(ﬁiﬂm€)2lwlﬁ¢19titml udedﬁaﬂlmsmveme reixstadi o
i ions em ncl u a
station (B§1) rad} sﬁﬁ‘%’?‘ﬂw &?t"i&?e Eefﬁﬁsrﬁ Pﬁg S’}j\# e?/ \ﬁ]eaegé]lq'r?%he
\r/\zdl ﬁ comrunlt edidrein et eadiblL bhnmoad catdens systeina(mﬁm) (hqs aces@)to

ich are in neghi o o?HP—r}?‘t"
(A) and at %2}%9’%' u erﬁ?adlic%))s W gi-?wg%ﬁknﬁ&g whgft(g n 10
properties of hetwesmak tleast ane st gubseriher (Mt and @t/ least onen
h) bel ongi ng ey iifer 242 cCOEREIbA HMPNS andStRETe T e pEbpERELEE| GLEHE

that the 10 connections are contingent on parameters (C/I, P, I, m, h)
associated with the radio communications system (PLMN),
characterized by
- selecting a first set of the parameters:;

- estimating the values of the parameters (¢/1, P, I, m, h) in

15 the selected first set of the parameters;

- generating a first total load value ( Btotz) for the connec-
tion with the first set of said parameters in accordance with
the estimated values of said parameters:;

- comparing (KOMP1) the first total load value (B, ,,) for the

20 connection with a predetermined threshold value (Bthl) ; and
- using the first set of parameters for the connection between
the subscriber (A) and the further radio station (MS1) when
the first total load value (BtOtz) is shown to be favorable by
the comparison with the predetermined threshold value (B, ,)-

25 26. A method according to Claim 25 wherein an increase in the
load values (B tot2/ Btot 4) results in a load increase on the
radio communication system (PIMN), _
characterized byusing the first set of parameters
when the threshold value (Bthl) is higher than the first total

30 1load value (Btotz) .

27. A method according to Claim 25 wherein a decrease in the
load values (Btotz' Btot4) results in a load increase on the
radio communication system (PIMN), charac-~-

* [ L N S *



nmet hod conprises the steps of - selecting a first set of the paraneters

bel onging to an 10 ongoi ng connection between the subscriber (A) and the
further radio station (MS1l); - registeringstihe values of the parameters
(d1, P, I, m h) inthe selected first set of said paraneters; -
generating a first total |oad value (B[err]) for the 15 connection with
the first set of the paraneters in accordance wth the registered val ues of
sai d paranet ert;e-rsi|lz® dngbytusingtthecf brstrset iofc pagameterscewhen the

paraneters; - ?ﬁ{-'ﬁgﬁ&iﬁgvéf'&aﬂ es) Ofs (diea PR treCtbtal 1baaWale! N
of the se

u
at | east one ected al t¥¥ative sets of the 20 paraneters; -
generating at (%@égzbne alternative total |oad value (B[err]) for the
connection with one of the alternative sets of the parameters in accordance

with the esti e al. ye f i.d D - ' KOWP1) th
first tot aIS : ggéi' %Ynlfetqfqﬂs gFFIS’%h&PBﬁ{‘S{@*%%’Etz%heco}flcé){gaa;hn‘gr ﬁlat i ve) t ot gl
| oad val uess (Bf e i £oe & hbycimberrupting arlbaeakingroffothehconnectbdén
par anmeters on bask s | b I d

(Bl orr] . B or rY)en o856 Sehodlfact with Sehle EPEERoIAyARAE . (BS,, Y Pobibe
connecti on betthat the alternatiyve taradnlioadcvalne Hg unfa@verabidei.on (Ms1).

3. A method for changing channels in a radi o communi cati ons system ( PLMWN)

whi ch i ncl ud t t fi di tati '
thl oh Lol udes, gt 4 St S haab e B ol Bkl BFoR sS85

(PLMN) which includes at least one first radio station (BS1)

10 having at least one transmitter/receiver, wherein the radio
comnunication system (PLMN) has access to channels (K1, K2,
K3) which are intended for connections between at least one
first subscriber (A) and at least one further radio station
(MS1), and wherein the properties of the connections are

15 contingent on parameters (C/I, P, I, m, h) associated with the
radio communication system (PIMN), characterized
in that the method comprises the steps of -
- selecting a first set of the parameters;
- recording the values of the parameters (C/I, P, I, m, h) in

20 the selected first set of said parameters:;
- generating a first total load value (Btotz) for the connec~-
tion with the first set of the parameters in accordance with
the recorded values of said parameters;

- = comparing (KOMPl) the first total load value (Btotz) for the

25 connectionwith a first predetemin_ed threshold value (Bthl) ;
- selecting at least one alternative set of the parameters;
- estimating the values of the parameters (C/I, P, I, m, h) in
at least one of the selected alternative sets of said paramet-
ers;

30 - generating at least one alternative total load value ( Btot 4)
for the connection with one of the alternative sets of said
parameters in accordance with the estimated values of the

-,

parameters;

_—
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43 radi o communi cations system (PLMN) has access to channels (K1, K2, K3)
I ntended for connections between at | east one first subscriber (A and at

| east one further radio station (Ms1), andS@herein the properties of the
connections are contingent 5 on paraneters (C/1, P, I, m h) belonging to
the radi o communi cations system (PLMN), characterized by the steps of -

selecting a first set of the paraneters bel ongi n% to_an ongginq: connecti_on
bet ween the sUbSOMBAANR(KONR1) L3t dgastpneRf §hetalternahiie total load

][_egi ft erit ngf t fwléwésle(sa of hefd&atﬁseéeﬁﬁctaéﬂbn v.]fi_.tﬂ tantattma')r ' ﬁegbee?ﬁiﬁGBEd
irst set o | ar S: enerating a firs otal load val ue
(B[err]) for f‘ﬂbr%%h?lg tY u%\/l‘tﬁt)ﬂ%e' Pf‘sst set of said paranmeters in
accordance w t-h using dfiesadtednatlivesset ofiparametsirs forl Ehe cenhection at
| east one t | r &l g £AShH L.0gs I t he
par amet or s 5 CHE S 1 slbsbREnRE) GOF R ¥ne SGTCDEE L8816 FaRdif tull)
sets of said whenthe compayisonstmade hetiusen thacthreshold vadues: B, pad

value 20 (B[ & 1])) feHow Nen£LOHIRE td 13 Pt VR @ otlall NBad VAL bat iBe 5e2 si®f
t he paraneters accordance with the estimated val ues of the pat@k#ters; -

conparing (KO#®¥oXaR1®: st total |oad value (Blerr]) with at |east one of
the alternative total |oad values (B[err]) for 25 the connection; -
S

221 ot 9,90 3, ' Safhia e PELRNI B0 cREpbgts U0 5 lalfocERBRRI LRI
set of padénetsysteémw(RIMN)cwhiebt includes at least one first radio station
: (BS1) having at least one transmitter/receiver, wherein the
radio communication system (PIMN) has access to channels (K1,
K2, K3) intended for connections between at least one first
subscriber (A) and at least one further radio station (MS1),
15 and wherein the properties of the connections are contingent
on parameters (C/I, P, I, m, h) associated with the radio
communication system (PIMN), characterized inthat
the method includes the steps of:
- selecting a first set of the parameters;
20 - recording the values of the parameters (C/I, P, I, m, h) in
the selected first set of said parameters; _
- generating a first total load value ( B, otz) for the connec~
tion with the first set of the parameters in accordance with
the recorded values of said parameters;
25 - comparing (RKROMP1) the first total load value (Btotz’ for the
connection with a first predetermined threshold value (Bthl) H
- selecting at least one alternative set of the parameters;
- estimating he values of the parameters (C/I, P, I, m, h) in
at least one of the selected alternative sets of the paramet-~
30 ers; - ’
- selecting at least one alternative total load value (Bt ot 4)
for the connection with one of the alternative sets of the
" parameters in accordance with the estimated values of said
parameters; '
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bet ween the subscriber (A) and the further radio station 30 (Ms1). 4. A
met hod for optim zing the use of channels in a radi o conmuni cati on system
(PLMN) which includes at |east one first $3dio station (BS1) having at
[east one transmitter/receiver, wherein the radi o comunicati ons system
(PLMN) has access to 35 channels (K1, K2, K3) I ntended for connections

bet ween at 44 | east one first subscriber (A) and at |east one further
radi o stati o COBPAringd (kPMPL} mt EGaEFd‘b%?tqfe§h6fa¥W"&f§ﬁ’€cFPEﬂ§ igad

conti ngent O'iré!ﬁié’éﬁtaers Ctér the bonflecticitiwetli & GelcondhPrédétérmined
conmuni cat i ons st em cha acterized'by the 5 steps of - selecting a

first set of ﬂ&? (B the 7 spRd; ng the val ues of the paraneters
(g1, P I, m JdBingr thbeaSEéma'eﬂvélset of tpanfanéteym farcthe sconnection

generatin a,fifr B

the first setb%????é%g rs |n a c%ﬁg;dr}'}cee%g h%%ie&lggtaggéhog iu)fas of
sai d par anet erhzgn -the | canpawisons qeade ontth| the nthreshald Yﬁhﬁﬁe Bini’

par amet ers; %Séfr‘&f Nehé h§11:’t SLH&Eive tBealanyTd Qfasldedd ! ”)l tdNbd) in

at | east one d#h e selected ernative sets of said ters; -
generating atfavEAabde alternative total |oad val ue (B[err]) for the
connection with one of the alternative sets of the paranmeters (CI, P, I,

m ) in accordance Wil hat LSl CESUR1HC S or MY HF WiHlé¥ein an

10 increase in the load values (B rot2? Btot 4) results in a load
increase on the radio communication system (PLMN),
characterized by using the alternative set of
parameters when the first threshold value (Bthl) is smaller
than the first total load value | (Btotz’ and the second

15 threshold value (Bthz) is larger than the alternative total
load value (Btot4) .

32. A method according to Claim 29 or Claim 30 wherein a
decrease on the load values (B tot2’ Bt ot 4) results in a load
increase on the radio communication system (PIMN), chara

20 cterized byusing the alternative set of parameters
when the first threshold value (Bthl)_ is larger than the first
total load value (Bt otz) and the second threshold value ‘Bthz)
is smaller than the alternative total load value (Btdu) .

33. A method for setting-up a connection in a radio com-
25 munication system (PIMN) which includes at least one first
radio station (BS1l) having at least one transmitter/receiver,
wherein the radio communication system (PLMN) has access to
channel (K1, K2, K3) intended for connections between at least
one first subscriber (A) and at least one further radio
30 station (MS1), wherein the properties of the connections are
contingent on parameters (C/I, P, I, m, h) associated with the
radio communication systenm (PLHN)', and wherein the channels
(K1, K2, K3) of the system are listed in an ordered sequence
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20" - conparing (KOW1) the first total load value (Blerr]) with at |east
one of the alternative total |oad values (B[err]) for the connection; -
s€l.ecting one of the sets of parameters onS#he basis of the conparison
between the total |oad values (B[err], Blerr]); and 25 - using the

sel ected set of parameters for the connection between the subscriber (A)
and the further radio station A et hod accordi ng}to Caiml, 2,

MB1),. 5.
3 or 4, charack efi ZB4F% n (Phawhdch Jdngludps 1 channed sy thak havg yreaspeed] )
i s obtained 30inbyrfegenesavalges hel) oafdvestabliBhedBpriBritPm(PE)) &hdthe

paramet ot (g cdnaiatl ot FEROFRALS. 37, EnlrtbeRB 55 53 44,
| oad val ues (Beridpiti (PPnhadhbeeh estabddshed, ecskia wha eatt @ar dnaters.
0o " S0 ot b bR AL e phagiEbai | 220 v 5
when conbi ni ng- Relerbing aichannel vhich-has aaeasured dotenfevencer (I)
o et UL gL gm0 {01 00 TRl
t%egconnect i ng's .J)emra&ing aﬁiﬁihﬁﬂgégci?ﬁ‘gn‘gﬂ% éﬁxoens 19T Ehgisplected
7, characteri zishnmel hi accerdenheet wiithaitsepeiosity (Polude
' 10 - selecting a candidate channel from the list (5);
- measuring the interference (I) of the selected candidate
channel and establishing the priority (Pr) of said channel:;
- generating a second total load value (Byoryq) for the
selected candidate channel in accordance with its priority
15 (Pr):; '
- comparing (KOMP1l) the first total load value (Bt otz) for the
selected channel with the second total load value (Btot 4) of
the selected candidate channel; and
- changing the position between the selected channel and the
20 selected candidate channel when the comparison made between
the second total load value (Bt ot 4) of the selected candidate
channel and the first total load value (Btotz) shows that the
selected candidate channel is suitable.

34. A method according to Claim 33 wherein an increase in the
25 load values (Btotz' Btot 4.) results in a load increase on the
radio communication system (PIMN), charac-
terized bychanging places between the selected channel
and the selected candidate channel when the first total load
value (B otz) is higher than the second total load va}ue
30 (Btotll) * |
35. A method according to Claim 33 wherein a decrease in the
load values (Btotz' Btot 4) results in a load increase on the
radio communication system (PIMN), charac-
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pdrameters (C/ I, P, 1) which belong to the channels (K1, K2, K3), wherein
the generated | oad values (Bc, Bp, Bi) are conbined by summtion (S1). 15
9: A nethod according to Claim8, characsérized in that the paraneters
bel onging to said channels are the quotients between channel signal
strength and the interfering signal strengths (C/1), interfering signal
strengths (1) and the transmtted powers (P) of the channel. 20 10. A
met hod accor b ®yTt & 2§ donlY sthanging pd acespbetweenathe tsaliected shempelt he

sel ected set ai tie FEL&bted Qﬁiﬂ&i‘ad@!ﬁi 2Hahtel vhenNthe)firsd A1 1oad
associated with the radi o stations (BS1 wherein the_generated | oad_val ues

(B1, Bn, Bp) ‘%ﬁ’é‘%oﬁﬁtaed b}ssﬁﬂ?étlie&n '%@f) the SE‘?P"‘Q ketadqgloadovalng to

C ai m 10, cha(B}_gt e{) zed in that the paranmeters associated with the radio
stations are the® tenuation (L) of the signal strengths between one of
the radio stations (BS1) and the further radio station (MS1l), the nunber of
transmtt & s/3GeceAvmethod fomisebtingouphs cesinectisn dn a 18digScpmand

the nunber Of éﬁeﬁgé{:accgi‘ﬁ (Giu. r&ﬂe%huegss@ E&a&i’.eoﬁéd' rst

station (BSl) aracterized in

that the sel &adip ﬁastj(qn 6&5&&9@%\’%"%@%1%6?—1}6&3 £raBsmitheriEesedNexuet er
(M -associ at gghetréin tHe Fadid donmshicst fén cayé&\&l)(pmm IR helceds ¢ed

val ue (B of hLCh | 3COU) 1o WAL 08 bORd a5 e BBaek de Taabl®

channel s by
10 one flrst subscriber (A) and at least one further radio

station (MS1), wherein the properties of the connections are
contingent on parameters (C/I, P, I, m, h) associated with the
radio communication system (PIMN), and wherein the channels
(K1, K2, K3) of the system are listed according to their

15 priority (Pr) in a list (5) which is updated on a regqular

basis, ,

- selecting a free channel in the list (5);

- generating a load value (Btotz) for the connection in
accordance with the priority (Pr) of the selected channel,

20 which load value (B,(': otz) is concidered to be a threshold value
- selecting a set of the parameters,

- recording the values of the parameters (C/I, P, I, m, h) in
the selected set of said parameters,

25 -~ generating an alternative 1load value (Bt ot 4) for the
connection with the selected set of the parameters in accor-
dance with the recorded values of said parameters,

- comparing (KOMP1l) the alternative load value ( B, ot 4) for the
connection with the threshold value ( Bth) and, .

30 - using the selected channel for the connection between the
subscriber (A) and the further radio station (MS1l) when the
comparison made with the threshold value ( Bth) shows that the
alternative load value (Btot4 ) is favorable.




13: A method according to Claim8 or 9, characterized in that 10 the

sel ected sets of paranmeters also include a change parame- ter (hl, h2, h3)
whi ch generates a | oad value (Bh) when charifng at |east one of the
entities in the followi ng group of entities the radio station, the channel,
the power state of the further radio station (MSl) or the power state of
the 15 radio station (BS1l), wherein the_generated | oad value

Bh
conbi ned by suffat Aometisy) a@rqﬁbﬂ%ttﬁoﬂlééé’o?ﬁlﬂlf’fﬂw H‘Sréﬂ Ld’?;utﬁelo

characterized hgagehitBs gad valyes 41301-e§ii)1t5l1)n af 1688 theressée driKthek2,
K3)" and the | oad Vval ues

db
15. A nethod aX@&i® fgnp énEPQFM’Q g s ﬂ“af% 'ecI‘Fa a%?géa}flagnl ﬁot hgit85% he
I((é(ild \éal ues (BQ;, el:}),; Blé dofby s iditathel sel&éte&&hdﬁje]awﬂehhﬁxé dhteshiolds
n [ | WYREL S5) 4 2
A et h d ﬁﬁghf &%CF%#%QT4 or aﬁggg%{gﬁgé‘ﬁ n t%%?'\#@&) 2°

sel ected pararreter sets al so include the performance paraneter (m

ted t th
?Eﬁ;’%? ed Wi tBglNg hethdfadcitiing to e1aiiib3s widie i Al Jhareasadn thee

(Bc, Bp, Bi; Bi-oagnvagﬁ?s?)gg bt h@ég&cgé%rckés n 373%5 wwgggﬁ)val ues
22?? g: 28 ;[ﬁcFrggi}&§°§ﬁ“ﬁ5°aﬁ£?ha§?9féie¢1m?hab hhe sa ected parameter
| oad val ue (Bh g ﬁg%;@%ﬁl &Eﬁ %ﬁ%é'g?e?ﬁgu%m"w}t %g %Qg&%ﬁ&,l 38 1

10 value (B ) is smaller than the alternatlve load value

(Beots! -

39. An arrangement for handling traffic resources in a radio
communications system (PLMN) which includes at least one first
radio station (BS1) having at least one transmitter/receiver,
15 wherein the radio communications system (PLMN) has access to
a number of channels (K1, K2, K3) intended for connections via
the radio station (BS1) between at least one first subscriber
(A) and at least one further radio station (MS1), and wherein
the properties of the connections are contingent on parameters
20 (c/I, P, I, m, h) associated with the radio communications
system (PLMN), characterized in that
: - the system includes means for selecting a first set of the
parameters;
- the system is constructed to register the values of the
25 parameters (C/I, P, I, m, h) in the selected first set of said
parameters;
- the system includes load generators (Gc, Gp, Gi, Gm, Gh)
which function to generate a first total load value (B, otz)
for the connection with the first set of the parameters in
30 accordance with the registered values of said parameters;
- the system includes means for selecting at least one
alternative set of the parameters;
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5 groups of entities, the radio station, the channel, the power state of
the further radio station (MsSl) or the power state of the radio station
(BS1), wherein the generated |load value (B is conbined by summation (S3).
18. A method according to any one of Clainms 1 to 5, charac- 10 terised by
| oadi ng the connection between the subscriber (A and the further radi o

station (MS1) vig.the first adlo tatio S1) wth t tot |, oad
val ue (Blerr]7, %ﬂfl%% {f Iaoé:t ke agﬁ’(fthe
further radi oparametexsbh)at lieastnondef thetdel catied vaﬁseti&&) ,

with one of t ggg total |oad values (B[err]), and sw tching or
changl ng the %%n#eg |o%tebet§"wéen t he subscri- ber (A and the further radio

station (M1)=-vi thehsystiemr ipcludes load cgeneratars(Bse) Gy Gl s Shof
the differ ”C%Pli%"‘?ﬁﬁcu%nfﬁé genkfh J@i@a&%‘ Sfe @ft¥rnlak 1¥ede bt load

aforesai d

[ ternative vaI ue . met hod accgoardin
C ai m 18, chaVaduer i(Beatay ﬁ%&#@cPP&W [afc}(; @nce

bet ween the fgets tot athéogdrmbuteréBLinr rddcordande withethed ndgti@tmave
total | oad valﬁ u%g[e”L% gxce ds redeterm ned value ([err]B). 25 20. A
met hod accor dV] 3 gﬁy ?1 Bt ﬂ%ﬁ’ 1 to 5, wherein the radio

conmuni cat i on=systrertlat Mhei sysbeprlmmdésaanwmpam&bccdmoawhanh
system (P. S r o] tigons (4B 82)
and the 1 10; nEpheE1Rd orbanbiny S 1R kR 18RRI () HaLR G
charac- 30 taki Leasmome)a:cﬁ et ak %mﬁi@e‘@ &wtaly lopd 'dabiéegt(aﬁﬁm)( £Sr)
with the firsghbotdhnketdonal ue (Blerr]), and | oading the connection

bet ween the subscriber (A and the nohile station &) Vi a i\nggher gf the

base stations™(B Ve toy (KQMPl) is constructe
vantageous set of parameters from said parameter sets on the

15 basis of the comparison between the total load values (Btotz'
Biote) ? and
- in that the system is constructed to use the selected set
of said parameters for the connection between the subscriber
(A) and the further radio station (Ms1).

20 40. An arrangement according to Claim 39, characterigzed in
that the load generators (Gc, Gp, Gi, 6m, Gh) are constructed
to generate the load values (Bc, Bp, Bi, Bm, Bh) for the
parametérs (¢/1, P, I, m, h) in the respective set of parame-
ters; and in that the arrangement includes a combining circuit

25 (S1-S5) which functions to combine the load values (Bc, Bp,

{ Bi, Bm, Bh) of the respective set of parameters to obtain the
respective total load value (Bt ot2’ Bt ot 4) for the connection.

41. An arrangement according to Claim 40, characterized in
that the radio communications system (PLMN) also includes an

30 optimizing device which functions to optimize the load values
(Bc, Bp, Bi, Bm, Bh) of the parameters (C/I, P, I, m, h) in
conjunction with combining the load values in the combining
circuit (S1-85).
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48°alternative total |oad values (B[err]), and sw tching or changing the
connection between the subscriber (A and the nobile station (MS1l) via said
ot'her of the base stations (BS2) when the P8 st total |oad value (B[err])
has a value which is 5 |ess beneficial than the aforesaid alternative
total load value (B[err]). 21. A nethod according to C aim 20,

o s ve ST / . %
Che Tiret totab2romhh AFTARGRRENE SONREP Ro\ARE LB, OF' CERERE o ¥FE)
10 (B[err]) ewherednsthe copnectiions axe twor-ddrectionalyecharactenissdignt o
o ' o pas ke SOTVA T .
compr i sed of oCHAE!the rhaif] Ebehiini Baei SA bVER Tetphi)Ofs SUmeficeadth o
are conpri sed gengyatessapagate nutashead yalnest fiaxhckhe stwpygepayakei on

(M51) is coyprasedceions'®Pitite Sorrnedticny]l wherein a first connection is
set-up between the first subscriber (A) and a first of the nobile stations

(M51) via the base station (BS1) on a first of the channels (K1) and is
| oaded with the3{i rah daxrrangdment \edcordifigeto] anyconeaof eClabms A0 tioy42,

setting-up a s [ S | be

second of the %ﬁ?ﬂgegg g? ?gng'q(‘%%\%\i‘?aé?ﬁgiﬁgg% %@ﬁ%‘g {sé%ga’o%ﬂgléggﬁﬁ of
t he channel s (X2ummationezixrenitonnecti on being loaded with a third total

| oad value (B[err]); generating the alternative total |oad values partly
for the 25 connection between the first, subscriber (A)_and fhe first

mobi | e st at i orf*4 NSIAR AFFIRIENSY, RQGEHINg FRZ?’,"Ya‘Pﬂép‘QtCF];F’f‘Eﬁ 40,Los42ond -

connect i ondetensratberigeanin uhxtctheecokbening circuit (51-85) includes
a multiplier.

. 45. An arrangement according to Claim 39 or 40, characterized
in that the connection between the subscriber (A) and the
further radio station (MS1) via the first radio station (BS1)

15 1is loaded with the first total load value (Bt otz) , and a
connection between the subscriber (A) and the further radio
station (MS1l) via a second of the radio stations (BS2) is
loaded with one of thg alternative total load values (Btot 4) R
wherein the system is constructed to switch or change the

20 connection between the subscriber (A) and the further radio
station (MS1) via the second of the radio stations (BS2) on
the basis of the difference between the first total load value
(B o) 2and the aforesaid alternative total load value

‘Btotnl) .

25 46. An arrangement according to Claim 45, characterized in
that the system is constructed to effect said switch or change
when the difference between the first total load value (B, c;tz)
and the aforesaid alternative total load value ( Bt ot 4) exceeds
a predetermined value (AB).

30 47. An arrangement according to Claim 39 or 40, wherein the
radio communication system (PIMN) is comprised of a mobile

W



ahd the second nobile station (M54) on the first channel (K1); effecting
t he change of channels so that the connection 30 between the first
sebscriber (A) and the nobile station (M51)59i ||l use the second channel
(K2) and the connection between the second subscriber (A2) and the second
nmobile station (M54) will use the first channel (K1) when the sumof t he
first total load value (B[err]) and the third total |oad val ue

(Blerr]) is | e¥elephane systema(PLM) ¢ Fheradio m%sdaﬁﬁt‘é?mﬁ&dt‘tﬁ al
| oad val ues. Z?aaseAstaneﬂsaps@i;i D)l @ndNYhenei Pt GHd i stat@oh, (MEE) Gig)

th di t

o coomunt oar PMELRRE o o E e Tl 3ot ShataeEeRtARd ihkiins e
stations (BS1, cBﬁh)ectricbﬁ héaftr.hé basersthtticon afBSt) (kHlgadexd wdtthrtbe(fi(rfsta

bil e stat
e o by ot "BL, Uatufl (A, ONENAC il D5 MERERLEE e
station (BSl) snbsqnimtr di)t aedchaqmohu«wtahaons (usbhedlwa Isecond |Qfst
| 1oad val
total load valyg (B Eé@% tfc?ﬁéafﬂéég 1&%%&&%1&2&& srsared %zw)

bet ween a secon subscri secon e nDblle stati ons

via a second ofotpd Bgad ‘é?h‘!?%n@t(&sé)v &%’e&&ﬁdszﬁﬁﬁ’é § GoNsiING
| oaded 15 w t htd $éwitth é¥ichangeathe dormiedeion aieﬁmaetmehaléxﬂsswib&t( al

| 6ad val ue rtI for t onn rst s C and
the tirst 48b phal e hoBLES) SERL 18R, "HetraviAc st Hackh® de Ehe | fhs
partly for thestatiens ¢BSBytwhen the fsas@ndtcdamsdmﬂevame)(mi)hhaseaond
mobi | e less beneficial value than the aforesaid alternative total
o
. load value (Btot4)’
48. An arrangement according to Claim 47, characterised in
15 that the systenm is constructed to effect said switch or change
when the difference between the first total load value ( Btotz)
and said alternative total load value (Byor 4) exceeds a
predetermined value (AB).

49. An arrangement according to Claim 39 or 40, wherein the

20 radio communications system (PLMN) is comprised of a mobile
telephone system (PLMN), the radio stations are comprised of
base stations (BS1, BS2) and the further radio station (MS1)

is comprised of a mobile station, and wherein a first connec-
tion is set-up between the first subscriber (A) and a first of

25 the mobile stations (MS1l) via the base station (BS1) on a
first of the channels (K1) and is loaded with the first total
load value (Btotz) , characterized in that a second connection

is set-up between a second subscriber (K2) and a second of the
mobile stations (MS4) via the base station (BS1l) on a seéond

30 of the channels (K2), said second connection being loaded with
a third total load value (Brots) » wherein the system is con-
structed to generate the alternative total load values partly

for the first connection between the first subscriber (A) and

the first mobile station (MS1l) on the second channel (K2) and

T



20 station (M34) via the first base station (BSl); effecting the change of
base stations so that the connection between the first subscriber (A) and
t.he mobile station (MS1) will use the secd&® base station (BS2) and the
connection between the second subscriber (A2) and the second nobile station
(M34) 25 will use the first base station (BS1) when the sumof the first
total load value (B[err]) and the fourth total |oad-value is

( | .
advant ageous PREtLY gox theoteeprd gannechipmbetiagnthe FSF&P@%%V%H?&S.
24. A nmethod 39e0" dndodthe seond fobfilehstattond{msd Coi the Sirstiuarinelt he

first radio statl BS1) h I )
0 7 S Tl Bhe e S b5 PREed W bl bl e
E;ngglcte |C ?insgb@d;w the ubnnebtib'nrbetwedhﬁtbeafinat(s&g?rm athleranded

e _pals .
Ve BY Bhe Ridel s etaritey Qi) W41l SR ddond Hanred]
(BS1) are opti(x2) 994(1!1&16&9899!51025?9“’?@! secondsuhaeniber (Kahand on
inaradio cogy HOLLES WEARMN (Ml i T lulestrd B9t cmrial St

a0 communi dFAoWBe Eb SPRIRE FRe BLEEEEPEALNbIRd AT (Rentads P hi ch

Z;el 'egfs ?”Sﬁg ]‘:tﬁfret ﬁ:gﬁrl&?cgbeastbfam\m (B251:)oi= Lesstadvastageeus (thamand

et B e, b SR RSB Wofla ol pptiaes o L1

with the radi o conmuni cati ons system (PLWN),
50. An arrangement according to Claim 39 or 40, wherein the
radio communication system (PLMN) is comprised of a mobile
telephone system (PLMN), the radio stations are comprised of
base stations (BS1, BS2) and the further radio station (MS1)

15 is comprised of a mobile station, and wherein the first
connection is set-up between the first subscriber (A) and a
first of the mobile stations (MS1l) via the base station (BS1),
said first connection being loaded with the first total load
value (Bt °‘:_2) , characterized in that a second connection is

20 set-up between a second subscriber (A2) and a second of the
mobile stations (MS4) via a second of the base stations (BS2),
said second connection being loaded with a fourth total load
value, wherein the system is constructed to generate the
alternative total load values partly for the connection

25 between the first subscriber (A) and the first mobile station
(MS1) via the second base station (BS2) and partly for the
connection between the second subscriber (A2) and the second
mobile station (MS4) via the first base station (BSl), and
wherein the system is constructed to change base stations so

30 that the connection between the first subscriber (A) and the
mobile station (MS1) will use the second base station (BS2)
and the connection between the second subscriber (A2) and the
second mobile station (MS4) will use the first base station
(BS1), when the sum of the first total load value (Btotz) and
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cthar acteri zedby- selecting a first set of the paraneters; -
estimating the values of the paraneters (¢ I, P, I, m h) in 15 the
selected first set of the paraneters; - géﬁerating a first total |oad val ue.
(B[err]) for the connec- tion with the first set of said paraneters in
accordance wth the estimated val ues of said paraneters; - conparing

KOW1) the first_total .l | j ]
br edet br mi necth TR ekt LPahys Fag {7 Aepdl adbin€RpeSiE ehiph ¥he'sui 2
par anet ers f oof tthee afumasa ish aildtemnativiectotpicloadrvalyesind the further

radio station (MS1l) when the first total |oad value (B[err]) is shown to be
favorabl e by the conparison wth the predeterm ned threshold yal ue

(Blerr]). 25 526. Anmaxmengsdentdiarrardingita 2An¥ueRe; AL flpdmse39550% t he
| oad val ues (ﬁﬁé{-%ln PéLrﬁlﬁsﬁ Qﬁal&i& sitﬁtifhoeﬂ_s:ljlqli&ﬁ?@ésé_f&raﬂil@fa_st t
communi cation system . charact er. n ifs
set of par%ne?‘é%/ssmﬁtt m.tﬁhssﬁai%%|%w’&%ﬁ)ﬁ§- hi %e:ia gﬂ}‘t ﬁ'& r st
total 30 | oasonméttibREairé setlp, Asaid omhrextdotisheiingGsetmpvisshei n a
decrease in the | pad | ue [T naaB[ €F tod! i detRC se on
the radio conﬁlﬁfgaﬂaéﬁ"s ?P&%L&L{ﬁﬁ c ‘ﬂ“ar ar-"'ra c den ﬂ%ititigg Fhla Zlé% g d by
usi ng the fi rparatorofKQMREdiscconstnctad tochoosejong of the parppeter

;ga' ! e than Lhest ghah 13 Vehee sl ¥f Jthe 28otda Midaad vinass!i port ehel ai m
- © al(; acgm_\ections which belong to the first radio station (BS1) will

be optimally advantageous.
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5t er i zedbyinterrupting or breaking-off the connection when the
-conparison with the threshold value (B[err]) shows that the alternative
total |oad value is unfavorable. 29. A nmethod of handing over in a radio
communi cat i on system (PLMN) whi ch incb8des at |east one first radio station
(BS1) 10 having at Ieast one transmtter/receiver, wherein th dio
comuni cat i onA MET FQR CHHES UTH- IZATIQN P8 ' GHANNELS, IN I&?Aé\fﬂ ch are
i nt ended for %QM%E% H§ Ifen at | east one first subscriber (A and at
| east one further radio station (MS1), and wherein the properties of the
connections are 15 contingent on paraneters (C/I, P, I, m h) associated
with the radio communi cation system (PLMN), c har acter i zedin
that the nmethod conprises the steps of - selecting a first set of the
paranmeters; - recording the values of the paraneters (C/I, P, I, m h) in
20 the selected first set.of said parakBSB®PRACT- generating a first total
| oad value (B[err]) for the connec- tion with the first set of the
paraneters in accordance with the recorded values of said paraneters; -
conpari ng (KOBRPmetihaod fflors pptimiiz iingagheatige QB[-a;har}r)leS)r thiee changing of

connect | on i Chafdd st e IRaRaRAR Hhioeshtirds! AN 4 Bubihl te3fLssling

at | east one alternative set o aneters - eStIrT&tlr%;he val ues of
t he par anet er dundigationg sygtem for &Pslté&%-oﬂheﬁ?i{‘ RAZARe Qs (C/1, P
alternative sat,s 19)‘ Rpi g, pal)ausalmjﬁ:g?@a tneeﬂabmenaemécbﬂﬁ&hieaeions

alternatlvetotal | oad va for, the [ t h_one_of fhe
alternative sS¥Stam gene &(‘:‘&sdéﬁgé Hg’mg s Bfta PR é’& ues

of the paranetfers;the connections via different channels/base stations

between subscribers in a public telephone network and mobile

stations in the mobile telecommunications systems. Different

10 kinds of parameters can be compared directly by means of the

load values (Bc, Bp, Bi, Bl, Bn, Bp, Bm) which are combined
(S1-S5) to provide a total load value (Beoar Biots) fOr each )

connection. A first total load value (Btotz)' is generated for

a connection set-up between one of the subscribers and one of

15 the mobile stations. The total load values (Btot 4’ tots) for

the connection are estimated for alternative channels/base

stations and these total load values are compared with the
first total load value (Btotz) . The system changes to the
channel/base station that has the most favourable load value
20 (Btot 4), on the basis of the comparison. The load values
(BtotZ' Btotll) can also be used t‘_’ optimize the resources
within one or more base stations, so that the sum of the load
values for the connections within one or more base stations

will become the most advantageous.

25 Figure 11 for publication.



52 - conparing (KOWP1) at |east one of the w:Zative total |oad val ues
(Blerr]) for the connection with another pré&de m ned t hreshol d val ue
(Bth2); and - using the alternative set of paraneters for the connection 5

bet ween the Nriber (A and i@ further radig station (M51) waelBS he
conpari sons bet ween t he #hreshol d ..ma';.g’? S» Bt h2) shéw that the

oy P~

alternative toXal |oad valuef (B[er O—A Jsret hod of

changi ng channe in a radi ¢ cMUNIEATPOITIL0 Y<I e mXBLANPh| ch i ncl MSes
at |east one firs¥yradi g.syal] onZ(R ha ﬂ"—'%
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<.estimating he values of the paraneters (C/1, P, I, m h) in at |east one
of the selected alternative sets of th ?12& 30 ers; - selecting at
l.east one alternative total |oad val ue [ 1) for the connection with one
Of the alternative sets of the paraneters in accordance with the estinated
val ues of said paraneters; 53 - conparing (KOW1) at |east one of the
alternative total |oad values (B[err]) for the connection with a second
predeterm ned threshold value (Blerr]); and - using the alternative set of
paraneters for the connection 5 between the subscriber (A) and the further
radio station (M nt-he—eonmparisons nmade with the threshold val ues
(B[err], Bth2) spow the alternative tal |oad value (B[err]) to be
favorabl e. 31. nmet hod according to aim29 or Caim30 wherein an 10
increase in thf |oad values @$&rr], B]Nerr]) results in a |load increase on

the radio co ni cation system (PLMN), har acteri zedbyusing
the alternatfve set of pa ers when t first threshold value (B[err])
is smaller i al |oad value\(B[err]) and the second 15

than the a\ternative total |oad val ue

(B[err]). 2to Claim 29\ or C ai m30 Ln a decrease
on the | err]) a load increase oN the radio
cpnmuni i c\h ar

12 |
Cl - 13
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20 ct er i zedbyusing the alternative set of paraneters when the
first threshold value (B[err]) is larger first total |oad val ue
(B[ferr]) and the second threshold val ue ( 2*%*s snmaller than the
alternative total | oad value (B[err]). 33. A nethod for setting-up a
connection in a radio com 25 nmunication system (PLMN) which includes at
| east one first radio station (BS1) having at |east one
transmitter/receiver, wherein the radio comunication system (PLMN) has
access to channel (K1, K2, K3) intended for connepggjons between at | east

one first subscriber (A) and at |east one furt radio 30 station (MsS1),
wherein the properties of the connections are L£ontingent on paraneters
(Cd1, P, I, m h) associated with the radi ni cati on system ( PLMN),
and wherein the channels (K1, K2, K3) of emare listed in an
ordered sequence 54 1 a list (5) which'includes channels that have

ed priority (Pr), and al so
and no priority (Pr) has

nmeasured interference values (1) and establ
candi date channel s for which no interferepCe
been established, c har ac -t er i t hat yt¢he net hod conpri ses
the steps of: - selecting a ch@jnel interference (I)
angd an established priority (Pr)> i iNgt total |oad val ue
(B[err]) for the selected channel
- selecting a candi date channel

-l
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L d

- g'éner ating a second total |oad vaI ue (B for the sel ected candi date
channel in accordance with its priority ig conpari ng (KOW1) the
first total |oad value (B[err]) for the s channel with the second
total load value (B[errgg of the selected candl date channel ; an@g§- changing
t he position between thg sel ected channel and the 20 sel ected gandi dat e
channel when the conparifson nade between the second total | oad Yal ue
(B[err]) of the sel ecteqgycandi date channel and the first total Joad val ue
(B[err]) shows that the{s§ ected candi date channel is suitablg/ 34. A

met hod according to O aifm 3 V\,herlei?’ an increase in the 25 Joagl val ues
(B[err], Blerr]) resultg i * ncrease on t radi o ce ngcation
system (PLMN), ¢ h ar i z e d by chang\ng pl)aces bg¢tween the
sel ected channel and th o candi dat e channel the fifst total

| oad value (B[err]) is he second t ot al BO '
(B[err]). 35. A nethod i in the | oad
val ues (B[err], @5{10]) TESATTS™ T‘ﬁ""rb'

comuni cati on sys (PLWN) angi ng
pl aces between t 8 e ‘t"e‘d tﬁah‘ﬁér“ P s [ channel when
the first total |oad va sae fotal | oad
value (B[err]). 5 36. A i Qcom
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muni cati on system (PLMN) which includes at

| east one transnitter/recegspfﬂ
communi cati on system (PLMN) has access to an
connecti ons between at
further radio station (Ms1),
contingent on paraneters (U1,

(BS1) having at

east_one first radio station
erein the radio

(K1, K2, K3) intended for
| east 10 one first subscriber (A) and at |east one
wherein the properties of the connections are
P, I, m h) associated with the radio

comuni cati on systeﬁh@GﬁNN), and wherein the channels (K1, K2, K3) of the

systemare listed ac
is updated on a regu
generating a | oad

priority (Pr) of the

concidered to be a threshold value (B[err]).

par anet er s, record
t he sel ected set of

value (B[err]) for the connection with the sele

in accor- dance with
(KOW1) the alternat
threshol d value (B[e
connecti on between t
when the conpari son
alternative | oad va

ording to their
jar basi s,

15 priority (Pr) in alist (5) which
- selecting a free channet in the list (5);
alue (Btot2) for the connection in accordance with the
sel ected channel, 20 which |loadyalue (B[err]) is

_ selectfl g a set of the

ng the values of the paraneters [CI, P, I, m h) in
bal d paraneters, 25 gener gi- + | oad
ed set of the paraneters

d paraneters, - comnparing

r the connection with the

r]) and, 30 usi ng tAe sel ected channel for the

he subscriber (A and £ he further radio station (Msl)
made with the threshgld value (Bth) shows that the

e (B[err]) i

the recorded val ues of s
ve |l oad value (B[err])
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56 37. A nmethod according to C aim 36 wherei Gy(lZCrease in the | oad
values (B[err], Blerr]) results in a load increase on the radio

comisni cati on system (PLMN), c har ac -t er i z e d by using the

sel ect ed channel when e threshold 5 wvalue (B[err]) is higher than the
alternative | oad valueg(B[err]). 38. A nethod according to C aim 36 wherein
an increase in the |oa§l values (B[err], B[err] ) results in a |oad increase
on the radio comunicafion system(PLM\), c har ac-teri zed by
usi ng the sel ected chapnel when the threshold 10 value (B[err]) is snaller
than the alternative Ipad value (Blerr]). 39. An arrangenent for handling
traffic resourc i radi o communi cations system (PLMN) which includes at
| east one first 0 ’t’é’lfT‘dﬁ“('BSl‘)"ﬁa'vTﬁZ;“é’t"'I’é". one
transmtter/receiver, 15 wherein the radio co Nt cati ons system ( PLMWN)
has access to a nunberj of channels (K1, K2, K méended for connections
via the radio station |(BS1l) between at |easy/one fdrst subscriber (A) and
at | east one fuggipey rjpdeo--stai-kor-cMBLyr-4nd wherjein the properties of the

connections are contirjgent on paraneter (1, P, I, m h) associated
wi th the radi o conmunijcati ons system , charafct erized in that - the
system i ncl udesBk#ans for-serect-rrmy X first set ofn the paraneters; - the

systemis constructed g val Qes of tr}e 25 paraneters (C1, P,
I, m h) in the select
i ncl udes | oad generat orISZ(GC G, 6G 7 Gn2Bh) whidB functi on PROOKITVY e 2

flrst total load value (B[err])

Fig 5e
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for the connection with the first set of the paranmeters in 30 accordance
with the registered values of said par amet?yl he system incl udes neans
fer selecting at |east one alternative set par anet er s; 57 - the
systemis constructed to register the values of the paraneters in at | east
one of the selected alternative sets of said paraneters; - the system
i ncludes | oad generators (Gc, G, G, Gn Gi) 5 which function to generate
at least one alternative total |oad value (Blerr]pusied the connection with
one of the altﬂative sets of the paraneters in accordance with the
regi stered val of said paraneters; - in that thq systemincludes a
conparator (K ) which 10 functions to conpare t first total |oad val ue
(B[err]) with atf*l east one of the alternative total} |l oad values (B[err])
for the connectipn; - the conparator (KOW1l) is co cted to select an
ad- vant ageous st of paraneters from said para the 15 basis
of the conparisoh between the §@tal |oad val ues ( r], Ble ); and - i
that the system.}s constructed {to use the sel ected et of sai
for the connectipn between the iber (A) and t
(MBl). 20 40Bghfarrangenent gbcording to Caim
the | oad generatprs (Cc, &, , Gn Gh) are constm™
| oad val ues (Bc, {Bp, Bi, Bm/ Bh) for the 6l
oy
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paraneters (C/I, P, 1, m h) in the respay/\leset of parame- ters; and in
that the arrangenent includes a conbining circuit 25 (S1-S5) which
functions to conbine the | oad values (Bc, Bp, Bi, Bm Bh) of the respective
set of parameters to obtain the respective totgl load value (B[err],
B[err]) for the connection. 41. An arrangenent faccording to C ai m 40,
characterized in that the radi o conmuni cati ons sﬁnem (PLMN) al so includes
an 30 optim zing devi c&vvhl ch functions to opti§nfze the | oad val ues (Bc,

Bp, Bi, Bm Bh) of he) rameters (C/I, P, I ) in conjunction with
conbi ni ng {é] | oad fal uek in_the conbini ng clrcuig (S1-S5). 58 42. An
arrangenen ‘:cora g tof any oke, B¢ C ains 3p to 1, wherein the
connections are two*dh tionalY characterizedfin that tde radio

cormuni cati ons system (@LM\) is\consBlucted toffyereBm e Shmbdite totgal |oad
values for the two sepgffate 5 dqLeofi ons of tpE connect ons,~43. An__
arrangenent accordi fig tof any op Cl ai ns 4¢ A2. chiarea Nzed/ig t hat
t he combi ni nPerreoft (J== aes a/sumetY gn circuit\ 44/ An
arrangenment accor di kg-ta anpong-#t d aijrs 40°y06 42, 10 hajkact eri zed in

that the conbining circuit (S1-¥5) incBlgegja Itiplier45 A h
arrangenent accor di ng @ CaimpB9 or 40, ¢C araglerized in thqrt
connecti on between e spbscrilsy (A and the ™&rther ra on (MB1)

V|athef|rst].adj.a.‘stat Sl 1)5115 is loaded with the ffirst tptal | oad
value (B[err]), andia : Gh

Fig 7o
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connecti on between the subscriber (A) and Q(QQt her radio station (MS1)
via-~a second of the radio stations (BS2) i o] d with one of the
alternative total | oad values (B[err]), wherein the systemis constructed
to switch or change the 20 connection between the subscrjber (A) and the
further radio station (MS1) via the second of the radio lati ons (BS2) on
the basis of the difference between the first total | ogetvg BB err]) and
the aforesaid a_;ernative total |oad value (B[err}])-—=2§
ar r angenent aczrdi ng to Cl aim45, characterized in tha

constructed to#ffect said switch or change when the diff
first total lo value (B[err]) and the aforesaid altern
val ue (B[err]) fexceeds a predeterm ned val ue (AB)4 30 47.
according to Clpim 39 or 40, wherein the radio co ni gat i
i s conpri s8hof "'a:'rru'bH‘@ 59 tel ephone system (PLMN), 1
are conprised base stiations (BS1, BS2) and the first r
is conprised off a first {nobile station, characterized 1T
connection_yi.a ft he base }station (BS1) is | oaded v t+—the f}r= tal |oad
val ue (B[ eﬂ\‘]é1 'éﬁ'd'fﬁé’t;ﬁfﬁh‘é‘dﬁ‘ bet ween the subscri be+A) and b)k nobi | e
station (M51l) Mia a secqnd of thﬁa base stations (BS2) is |oaded with one of
the alternativg total |dad values (B[err]), wherein the systemis
constructed tojfsw tch o change § he connection between ugai ber (A)
10 and t heBhdi -I-e--e-t-a-t-i-é*r--(—h/&i)--iﬂ-a—-t-he--@cond of the Ba

prceawe

H 2 3

Fig 8
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stations (BS2) when the first total |oad value (B[err]) has a | ess
beneficial value than the aforesaid alterjﬂﬁlypl tal | oad value (B[err]).
48:.An arrangenent according to Claim47, as€erised in 15 that the
systemis constructed to effect said switch or change when the difference
between the first total |oad value (B[err]) and said alternative total | oad
value (B[err]) exceeds a predetermned value ([err]B). 49. An arrangenent
according to Claim39 or 40, wherein the 20 radi o comruni cati ons system
(PLMN) is conprised of a nobile tel ephone system (PLMN), the radio stations
are conprised of base stations (BS1l, BS2) and the further radio station
(MB1l) is conprised of a nobile station, and wherein a first connec- tion is
set-up between the first subscriber (A and a first of 25 the nobile
stations (MsS1) via the base station (BS1) on a first of the channels (K1)
and is loaded with the first total |oad value (Blerr]), characterized in
that a second connection is set-up between a second subscriber (K2) and a
second of the nobile stations (M54) via the base station (BS1) on a second
30 of the channels (K2), said second connection being |loaded with a third
total |load value (B[err]) wherein the systemis con- structed to generate
the alternative total |oad values partly for the first connection between
the first subscriber (A and the first nobile station (MsS1) on the second

channel (K2) and 60 pgrtly for the second connection between @he second
subscri ber (A2) and the {econd nmobi | e g&'ati on (M54) on the fi rst‘channel
=] . a1
B2a-
B2b"] - Blc
B]a’/ bttt S +- B2c
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(KD,
connection between the first subscri
(M81) will use the second channel

second subscriber (K2) and the second nobile station (M4) wll

first channel (K1) when the sum of t
the third total |oad wglue (Blerr])

the aforesaid alternat$ve total | oad
to Caim39 or 40, whedei MPthe radio
conprised of a nobil hone syst

conpri sed of base stationsf(BSl, BS2) and the further

15 is conprised of a nobije station,

and wherein the systemis construc&&?’!ﬁ%
i i i ber

e TIrst subscri ber
e station (BS1l), s4g
oad value (B[err]),
set-up between a {
ns (M54) via a secq
n being | oaded with
enerate th

set-up between t
(MB1) via't b
the first t@tal
connection i
the nmobile at |
second connecti

systemis constrjucted to

change channel s so that the
5 the first nobile station

(K2) and the connection between the

use the
he first total |oad value (B[err]) and
is | ess advant ageous than 10 the sum of
val ues. 50. An arrangenent according
conmuni cation system (PLMN) is
em (PLMN), the radio stations are
radi o station (MS1)
and wherein the first connection is
(A) and a first of the nobile stations
id first connection being | oaded with
characterized in that a second

econd subsegki ber (A2) and a second of
nd of the %%se stations (BS2), said
a fourth tgbal |oad val ue,.wherein the

e al ternat@yefpt ot al | oad d&lues partly

for the connection en &he first subscrigper (A) and e first
mobi |l e station (MS1)jvia the sedond base station [BS2)£and partly for e
connecti on between e sagjond bscri ber (A2) and{the ®eg bi | ation
(M54) via the firstgpase-gtati (BS1), and EQ th- by st

constructed to ch b st ons, so 30 hect if t he
first subscriber ( an ile station uge t nd base
station (BS2) and the connection between tth--c. 0 ’ bsC
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sétond nobile station (M34) will use the flgaalié?e station (BS1), when the
suymof the first total |oad value (B[err]) 61 the fourth total | oad
value is | ess advantageous than the sum of the aforesaid alternative total

| oad val ues. 51. An arrangenent according to any one of Cainms 39-50,
wherein the first radio station (BS1) has access to at |east 5 one subset
of the system channels (K1, K2, K3) on which connections are set-up, said
connections being set-up via the first radio station (BS1l), characterized
in that the com parator (KOW1l) is constructed to choose one of the
paranmeter sets such that the sumof the total |oad values for- the 10
connections which belong to the first radio station (BS1) will be optimally
advant ageous.
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