T CHANNEL HOPPI NG I N A RADI O COVMMUNI CATI ON SYSTEM TECHNI CAL FI ELD 5 The
present invention relates to the field of radio comruni- cations and then
particularly, but not exclusively, to a nmethod of channel hoppi ng between
di ff erent WhMRET%S of a radio communications system The i ROEBEI58A854| so
relates to the radio comunications systemin which the nmethod is 10

I npl ement ed. DESCRI PTI ON OF THE BACKGROUND ART The term "channel hoppi ng"
is used in this docunent as a 15 col | ective designation for hops between
different information transmi ssion channdl's, for instance such as hops

sol ely between freguenci es, hops sal el y_between tine slots, and hops"
bet ween bot h f're'qﬁéﬂ% HORPY .ﬁelglbtéﬁpﬁoacﬁ’m%i SESTRns system

20 The person-skilled in this art is well aware of the fact that frequency

hoppi ng can fg‘hﬁﬂﬂ giﬁlbadi 0 conmuni cations systemto inprove the
of ‘the radio

per formance System or to guard agai nst unauthorized |istening
of the radio communi.ca- 25 tion, anong other things. Frequency hopping
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[ ins ual I X i on. u ppi ng i
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The. connect RS BrEAYd #gﬁ”ﬁg%‘?%&e%% e I
connecti on ithex grdiot icammurgigat stystiesn in twhich/sthen z@thoq ol
nobi | g ¢t at | QEp1 it upl i nk which forms the connection in the opposite
direction, fromthe nobile station to the base station. The transm ssion

and. reception of radio traffic CORRECTED 2
DESCRIPTION OF THE BACKGROUND ART

‘The term "channel hopping" is used in this document as a
15 collective designation for hbps between different information
~transmission channels, for instance such as hops solely
-between frequencies, hops solely between time slots, and hops
between both frequencies and time slots in a radio communica-
-tions: systen.
20 : | _
. The person skilled in this art is well aware of the fact that
frequency hopping can be used in a radio communications
- system to improve the performance of the radio system or to
- guard.against unauthorized listening of the radio communica-
25 “tion, ‘among other things. Frequency hopping is carried out
in a predetermined order in such systems, without paying
attention to the instant quélity of the connection. Freguency
"hopping in radio communications systems is thus not adapted.
30 There can be established between a transmitter and a receiver
of ‘a radio communications system a radio connection over
- which radio communication can take place. The connection is
bidirectional by virtue of a downlink which forms the
connection in a direction from a base station in the system
35 ‘to'a mobile station, and an uplink which forms the cox_inec;tion
‘in the opposite direction, from the mobile station to the
base station. The transmission and reception of radio traffic

CORRECTED



for different connections is effected on channels which can be defined by a *
certain frequency in an FDVA systemor by a conbination of a certain
frequo¥ege/a2e®™ a certain tine slot in a system whi ch usBRET/SEXSMOESEi ne
~Division Multiple Access). 5 In a CDVA system a channel can be defined
by a code. Seen generally, the channel's that are available in a radio
communi cations systemare liable to be disturbed by other radio traffic to
different degrees of disturbance, and2also by radio signals on the sane

channel s used for other connec- 10 ti ons, each channel |n the system
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the connections utilize both channels of low and high
" interference levels. The use of the high interference
channels is therewith spread out between the various connec-
20 tions, and when considering the system as ‘a whole more
connections can be given an acceptable quality with the aid
of interleaving and error correction coding. Each connection
can be allocated a plurallty of channels, wherein the system
controls the connections as communlcatlon proceeds, by
25 caus1ng the connections to hop between the channels in
accordance with a given hop rule. This rule may be, for
instance, a predetermined pseudo-random series, in which case
the connections hop seemingly at random between all available
channels; see for instance European Patent Application EP
30 93905701-4. However, the level of interference may become
unnecessarily high when this type of channel hopping is used,
since the channels are not always allocated to the connec-
tions in an optimal fashion when using a pseudo-random
- series. ' '
35 ' ,
A radio communications system will normally include a:number
of channels that can be used for connections between a given



3" base station and nobile stations. In this case, it is inmportant that the
sane channels are not used at the sane tine for two or nbre connections
bet ween t hRO8297¢ ation and nobile stations. |f two tran®GTISELSI834 ansni t

different 5 signals to their respective receivers sinultaneously on one
and the sane channel, it is very likely that at |east one receiver will be
di sturbed by interference fromthe transm_s- sion to the other receiver. If
the aforesai d situation cannot occur, i.e3 when only one base station
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way fromthe transmiter e recelver t enuat

det érni ned, SHRHEORY HRF 'fll’ﬁ?@s°rtl}ﬂ}§qq?ehcﬁys€-ance the direction and the

t opol ogy between transmtter and receiver. O her terms used I n parallel
Brpli 11 cat 1 onBEn S cEIRAIE of T 1 AR Ytk sYSHRTES, experroun

to the pbér sons;kelyebadm whiezewith no acceptable connectlon quality is

obtained, this may be due to the fact that the ratio between

signal strength and interference is too 1low, amohg other

things. The signal strength referred to in this regard is the

-.strength of the received desired signal. By interference is

20 meant the sum of the signal strengths . of all received

undesirable signals on the channel used. These undesirable

‘signals arrive primarily from other connections that use the

same channel in adjacent cells in the radio communications

. systemn.. Tﬁe received und_esired signals may also originate

25 from connections within the own cell, or local cell, these

connections using a bo_rder_ihg 'freque'ncy or time slot.

. S:Lgnal strength is contingent on transnuss:.on power and also

on the extent to which the des:.red signal has been attenuated

30 on .its way from the transmitter to the receiver. Signal

attenuation is determined, 'ambng other things, by the

distance, the direction and the :tepolody between transmitter

and receiver. Other terms used in parallel with attenuation

‘are channel amplification or pa‘th gain (channel ampli'fication

35 .is negative) and path loss, which are terms well-known to the
.person skilled in this art.



4 Several proposals dealing with different frequency of methods are

wel | -known to the art. The follow ng exanples of known techni ques use
frequepeyshsigs i n-different ways to achieve particulary c@? ﬁﬁﬁ%ﬂ i n
different types of conmunication 5 systens. Gernman publishe
specification DE 3415032-Al teaches a frequency hop systemin which
frequency hopping is effected in a pseudo-random fashi on. The frequencies
used are noni- 10 tored and excludgd from further use when they no

| onger have an acceptable interference level. U S. Patent Specification-
4, 998, 29 atamaral bespoaalsadléwlnwrmﬂttmaifﬁéﬁeﬁumqudmcyhoﬁmﬁdwuency

hoppi ng. - t I S ch
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~ Whi ch refgfaiicdlg Cabjects rEﬁ“'dﬂMet&I thpedi f 6£1 ctimmaticatsicH | ons and

the interference state of all connections.. U K Patent Application GB

2,267, 14PYR% MR hes a met hod of u5|ng frequency hopping in a radio

connunlcatlons systen1 The net hod invol ves nonitoring the channel s i ncl uded

in the 2% ? %ﬁgdang égi)l.?&ég%)%h(?%?t g%t_algggbg " %%ﬁeé‘o ful fil

quallty crlterlo nem/c anne ecl , 872, 205

descri besf%"m IRYFHeRy %Wﬁﬁﬁhcﬁ?ﬁﬁﬁ§n§¥sh%ﬂ?1%el%ﬁﬁféﬁ% ects
automat - i3 a pééRidYraiin FEERISn S Ahe EShaAdiesVuddd dragforand then

ot ng Vi e, B¥PA e E258, SHErRes SRR, shevap o %%‘%fﬂ%"(?ngf
anot her . aﬁsaccdptibl@aﬂmﬂbrﬁp&embecaeweﬂ 5,210, 771 descri bes a comrun

cations systemin which each channel 'is allotted a desired limt val ue fo‘

recei ved sisgnal strength. A channel is
Patent SpeCLflcatlon 4,998,290 describes a radio

_ communlcatlons system 'which uses frequency hopplng. The
15 system includes a central checklng station which allocates
frequencles for communlcatlon with several particlpant local
radio stations. The checklng station maintains an interfer-
ence matrix which reflects the capacity requirement of the
'dlfferent radio stations and the interference state of all

20 y'connections.

U.K.'Patent Application'GB 2,261,141 A teaches a method of

using frequency'hopping in a radio COmmunicetions systen. The

method involves monitering'thé channels'included in the
25 hopsequence and replaclng those channels which do not fulfil
' a quality criterion with new channels. '

U.S. Patent Specifiéation 4,872,205 describes a frequency
hopping communicationSISystem; The system detects automat-
30 ically when ahother'radio'system is within range and then
selects anether group of frequency hopsequences, with the
1ntent10n of avoidlng mutual 1nterference between ‘systens

_ whose ranges overlap one another.

35 U.S. Patent Specifieation 5,210,771 describes a communi-
cations system in which each channel is allotted a desired
limit value for received signal strength. A channel is



5 allocated to a subscriber in dependence on the received signal strength

at a recel‘vgggdg?%atipn and by the power control range of E@sﬁ%%i&r‘l ber

unit. According this patent specification, it is desira ust the
povver of 5 all users dynamically, in a manner such that signals will be
received with approximately the same power. U. S. Patent Specification
.4,670,906 describes a method for the dynagic selection of one of a
plurality of radio trans- 10 mtters for transmtting nessage signals
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station, and sédétiedwith ldfpproxdMatelyt khe2@ame Rowerstation transmitters
for transm ssion of a nmessage signal to the indicated renote station. U K

Patent Application GB 2,203,314 A describes a frequency hop allocation
system for frtécﬁlenbgtémppspgcxﬂrbmtmxatl p620, 206 destcribes ny method OHOY ect
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to disparate n tore nter e networks to
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t he performance users w vvors reception conditiohs can
i mpr oveddat path loss between the indicated remote station and each base

station location, while using the measured signal strength
for the receiver at this location, calculating the signal
strength that can be received at the indicated remote station
from each base station, and selecting at least one of the

20 base station transmitters for  transmission of a message
signal to the indicated remote station.

U.K. Patent Application GB 2,203,314 A describes a frequency
hop allocation system for frequency hopping radic stations.
25 'Acc'ord'ing to one object of the invention described in this
- application, hop data can be allocated to disparate networks,
' so as to reduce interference between the networks to a level
. which will not prevent the radio stations from communicating

with one another. ' '

30 .

U.S. Patent Specification 4,355,399 describes a transmitter
and receiver arrangement which enables the performance of an
associated user to be controlled by selective, simultaneous
transmission of one or more coded frequencies with each time
35 slot of the transmitted sequence, wherein a higher degree of
system flexibility is obtained and/or the performance of

users with the worst reception conditions can be improved at
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6 the cost of those users which have better reception condi- tions, which
resul t roved system effectiveness as seen in tot %/ SUMVARY OF
THE | N@MThe i nvention deals with the probl em of s&ﬁ%{?ﬂ%ﬁ s shall be
allocated to different connections between a base station and nobile
stations that are located within the area covered 10 by the base

station. The base station is included g¢n a radi o conmuni cati on system whi ch
uses channel hopping, and the channels are allocated so that the

connect i ORheWddstN ¥t Hndsd st Q}lﬁtdiﬁfhat\fé B titEre GRTEPLL ot IcdMai~
pr ef er.abl i.to the s ggl I est ossi bl e ext& o0d connection 15

and t pat
el oy 1 EibBea; Ao 3B PRSEovRF Ave st phfERbeipes 4 RE8% o how
or t hogonaliint scotiatihi n the base station can be ensured. An object of the
present invention is thus to optimze the 20 use of avail abl e channel s
in a base station with regard to connection quality of the connections
bet wden t FUMMARY OF,THE,INNENTEON| ¢ stations that are located within the
area covered by the base station, while using a channel hopping nethod to

this end. _Another bj ect to Yhe the.qrt ho- onal |t t he base
station, OPS HEY l? 200 A% G‘agné{ﬁ tﬁe ETopsem, of, S‘Qt h %«? t he
base st at benaddnoatedots d‘ifﬁelteme aennectionsnhetwesnca b&sei\ﬁa:lata-mle in the

base stati f Vv ovelkdiaad which
30 errplagllal mgﬁg%%e%&ﬁ %ﬂqg’%ﬁﬁghe?gggyc anne fsg%g: whi c% each -

conddkt | o.lpy $hg baset %‘ea ‘hna Tn@mays% Statirncdst bpgiuded imAFadie net hod
i nvol ves @.@tnﬂhm&h&aohhaswcmﬂaxquelest whanrdle eppindg, oand &¢he sSi gnal

umber o Shandie (ExE 31 ReaRER. 4, Fhot g BrE O, T LE SRS
“wher ei n cdis¢urboonei anatthelr togaal umemrmmx@nﬂgmmmhmwed
channel s ha! i ddie pEWEt1d néfféﬁienﬁﬁdoéot RA3® good connection
15 quality is obtained. The aforesaid problems include the
- problem as to how orthogonality within the base station can

be ensured.

‘An object of the present invention is thus to optimize the
20 - use of available channels in a base station with regard to
connection gquality of the .connections between the base
station and mobile stations that are located within the area
covered by the base station, while using a channel hopping
method to this end. Another object is to ensure the ortho-
25 gonality in the base station, or the base orthogonality, i.e.
to ensure that only one of the base station connections at
a time uses a channel which is available in the base station.

The aforesaid problems are solved by means of a method which
30 employs channel hopping between a number of channels to which
' e;ch connection is allocated. In a highly simplified form,
the inventive method involves determining the connection
quality of the connections, e.g. signal attenuation, and the
channel quality of the channels, e.g. interference. A number

35 of the best channels with regard to channel guality are used, .
wherein connections in which signal attenuation is high are
allocated channels that have the lowest interference of those



7° channel s used, and connections with small signal attenuation are
aIIocated ﬁggﬂﬁ els that have the highest interference of those channels
ysed. 5 re specifically, a nmethod nmay conprise nmeasuf SA

I'i kewi se deternmining, a signal attenuation parameter, such as path galn for
instance, for the connections. The connec- tions are then arranged in order
In accord with the nmeasured signal attenuation paraneter. The nethod

al so includes 10 measuring or |ikew se determ ning on predeterm ned

channel s a chéldile1dl¥dd Yanaa{:éﬂﬁééhonf %Fi\:h %’hal'l”%%ﬁﬁieg’é@enﬁé’ﬁmn
I nst ance, for t he connect he channe ual i ¥ al so be
" obtai ned by R (iﬁfﬁ | chanppels thae é&*b 1B, F§ rence
i nst ance, andof hetose |l chdarmie sy WedlS i nt erference value with the C/|
value or bit error rate as input data. The channels are then arranged in

order in accord with the neasured channel quality paraneter. Only the best
channel swi t H4¢1éﬁgatsd>epé-ftll$é1d-h’annél Rethad yngir CRRRYiSe c MEESYritHanrer s

are then al |l orptéplided &é‘@e 098sien39 attéﬁﬁ&fﬂéﬁ'cﬁaﬂﬁ&éf'e such
principle that a cqgnectlﬁp has hi tenuation,is allocated a

humber of chAhAER Ay %grﬂﬁla'lﬁfal 7, Ui SoRsRRAERR oI, SORREF-
attenuation |tlen$(ar§ehhem arrangedf inhandet sin cicdaxrd wilthwehg measuned

quality. 25 'é:f%%%ih éﬁ%{a@fc&at HBQSmQ%E&:Q“afﬁ?h;ﬂ&tﬁlh anq ghow GofY %&é

quality refer ose channel are acfual ly use
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channel - hopplélg che I1I1t§0 arHﬂ&EeﬁooréﬁcEhfﬁmehn@é%'ft-zhénbéanféﬁe
wor st channel , equence. .The connecii ons

then hop. ot vibRERREE, EiY sk SaRpRabaens. "The e, chakav, BF BReEFRG
conti nuously maylmlsmnbetehtayneGSby mebsuehqgchhenGYIavabuetonnthe botd"

connect  ons. cgrrop Wik odpsReoUE® LANARCIURR | EnéfPSASh atihgcuhy

est abl i shed connecti ons na cated ¢ anne
15 interference value w1th the C/I value or bit error rate as

input data. The channels are then arranged in order in accord
with the measured channel quality parameter. Only the best
.channels with regard to the chahnel quality parameter are
used. Channels are then allocated to the connections in
20 accordance with the principle that a connection which has
high attenuation is allocated a number of channels of high
channel quality, and a connection with low attenuation is
allocated a number of channels of low (lower) channel
quality.
25
| It will be noted that the designations high and low channel
quality refer to the quality of these channels that are
. actually used in the channel hopping sequences. Channels
_ which are not used at all in a channel-hopping sequence will
30 have poorer -channel qualityithan the worst channel that is
used in a channel-hopping sequence.

The connections then hop between their allocated channels.
The procedure can be repeated contlnuously or intermittently,
35 whereby channel allocation to "old" connections can be
updated. Because the procedure is repeated, any newly
established connections may also be allocated channels to hop
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8 between. The invention also relates to an arrangenent for carrying out
the nmethod. The advantages afforded by the invention reside in obtaining 5
an adapwoweozdiannel al l ocation and in ensuring orthogonglirkkosdisdghe base
station. This results in better use of avail able channels, by virtue of
allocating to a connection that has | ow attenuation channels that have high

interference levels, i.e. high interference in relation to the best
channel s used, 10 and by virtue of 8allocating to a connection that has
hi gh attenuation channel s that have lowinterference |levels, i.e. |ow

i nt er f er eR&EWeaen.c|Zhe oknventinn halso cnebates Goean mmwﬁgef@ral o)
afford |rrwacia@q_,@owctthgnmg@ﬁbaty on nore connections,  -an increase in
capacity and a |l ower |evel of 15 total interference in the radio
comuni cati ons system The invention will now be described in nore detail
wth refer’lﬂmcadtvanpagésraﬁflome@cbyrebnes inlventdbnandsdle cinvidbtaiafierence to

th | hi |
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5, St e o Sk ¥ i o
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Figure 3 iises hlighkistéeference |inirelatiog to filtes bestcopanhegls ai'sed, | ng

embagy m‘v‘”tan"qf ﬁ;}‘%i:g&f‘é‘tbf’”a}rgbggéngnﬁ t? a E'o?:ﬁ%c%iBﬁ”%hh‘E HalsU gl | N9 a

second exenpli -~ he 1 nvent
attenuation c annels that have. 1ow 1nterference levels, i.e.
low J.nterference in relation to the best channels used. The ‘

. advantages alsc afford 1mproved connection quality on more
connectlons, an increase in capac:.ty and a lower level of
15 total interference in the radio communications system.

~ The invention will now be described in more detail with
o reference to preferred embodiments thereof and also with
reference to the accompanylng draw1ngs.

20
BRIEF DESCRIPTION OF THE DRAWINGS
Figure la is a schematic view of part of a radio communica-
tions systenm.

25

| Flgure 1b is a block schematic which illustrates the princi-
ple of channel hcpplng.

_ 'Figure 2 is a blo'ck'“ schematic illustrating three mobile

30 stations.and a base"station”iccated in a cell in the radio

communications system, and also illustrating the inventive
channel hopping' principle.

Figur_e 3 is a block schematic illustrating a first exemplify-
35 ing embodiment of the invention.

Figure 4 is a block schematic illustrating a second exempli-

4



Figure 5 is a block schematic illustrating a third exenplify- ing
enbodi nmen I nvention. 5 Figure 6 is a block schemat g | ating a
fourth exg%%P?@aﬁying enbodi ment of the invention. Figure #Eréﬁ%ﬂﬁ&%msheet
which illustrates schematically the 10 i nventi ve channel hopping
procedure. BEST MODES OF CARRYI NG OQUT THE I NVENTION Figure la is a
schematic illustration of part of a radi oglb communi cati on system The
systemillustrated in the Figure is a cellular public | and nobil e network
PLMN whi ch i nojimie ertbtdd ndnt 0N €h@Sinkeftibach base station has a given
range wi-thin which radi o conmunication can be established with nobile radio
stations or nobile stations MS1-MS6 | ocated 20 within the coverage area
defined by tiFguegs bé d bddoksschematbo. i Thestosdt ingCh- €Riré peesmpil i fiyre
geogr aphi cal 4 :ati ons BS1-BS8. The base stations
dﬁgge %}%:fd?ﬂ‘ife‘?ﬁ R Ehe H%%%P%%Lﬁh.

are connecte o the remal ni ng nodes e nobile radi o network, such as
to base Station switching centres, nobile swtching 25 centres and

gat eway- nobi IF didd @hiiBJaCBIéER Sschdmaticd idavet raitingkaorbutes meéﬁ%n/l- _
These nodes ﬁfre. not h%l Qst e ltilﬁ%u.re and neither are they described in
any detail i X*ﬁ%;ﬁéhﬂ e % dPVRRFERo particul ar significance with

regard to the present invention. 30 Figure |b is a schematic illustration
of the pri “C'lﬂ'ﬁaﬂ F A 3ele10RReRE bﬂaﬁﬁ%iﬁ!ﬁ&%ﬂ%é hséﬂ@mﬂfé@f&n% the
i nvention. The Dbase stations In the radi o comuni cations system i ricl ude

hopsequehce |insfantime shannels hoppinc, PrRCSAREL on as to 35 whi ch
channel s the base station shall use in communication with the nopbil e

"5 base ot Ak Mol o CaRRGANGY GBI el SIVRNAEOR, U0l 0 difrerent
nobil e stations, there is found one hopsequence |ist for each connection in
the base Figure la is a schematic illustration of part of a radio
15 communication system. The system illustrated in the Figure
is a cellular public land mobile network PLMN which includes
base stations BS1-BS8. Each base station has a given range
within which radio communication can be established with
mobile radio stations or mobile stations MS1-MS6  located
20 within the coverage area defined by the range of the base
station. The cells Cl-C8 represent the geographical areas
covered by the base stations BS1-BS8. The base stations are
connected to the remaining modes of the mobile radio network,
such as to base station switching centres, mobile switching
25 centres and gateway-mobile switching centres, in accordance
with known technology. These modes are not shown in the
Figure and neither are they described in any detail in this
-context, since they have no particular significance with
regard to the present invention.

30 : _ . .
Figure 1b is a schematic illustration of the principle of
channel hopping in accordance with the present invention. The
base stations in the radio. communications system include
hopsequence lists. These lists contain information as to
35 which channels the base station shall use in communication

with the mobile stations located within the area covered by

the base station. Consequently, if a base station serves a



e

station. Thus, the base station BS1 in the cell Cl includes a hopse-
gquence ‘ﬁé 1 er t he connection to the nobile station MS1l. The

corres M hopsequence lists for the connections to XGRSEIEMBI®L stations
- M52 and MS3 are not shown in the Figure. The list 101 in the base station
BS1 includes three channels 10 chl-ch3 for transm ssion, reference Tx,
and three channel s ch4-ch6 for recept referenced Rx. Thus, the base
station transmtter transmts on chanrJfg’I chl in a first tinme interval At =

0, on Chgrgis&aﬁ% ag%&%ggaghéﬁﬁﬁ a&%&%ghnét ‘bhelaé’&b r@a% kech3 in a

third ti Reerva anne e|n a| to forma.
channel héﬁsﬁﬁ\!@ﬂc@# honseguencss Lafts formaach sageestapnowgé‘f P3sehe

nobi | e st akiag@loMPl. Transmi ssion fromthe base station (and the nobile
stations) may be tine-shifted within the tine intervals At, and the tine

i nterval s need not follow one another inmmedi ate- 20 ‘I'y in a TDVA system
The (shanna‘lhushl the bgsenstatilonnBalf tortie t¢ekl iGk émcliudeshar dlopseespeat i ng

the channgl,Jhaases HUERE Sor Uhe-HBAREL: ORI o o Wt for BT epeal ed

for the | hat I 0 connection IS connecteq to fhe nobil e

station I\/B'l‘e &ormmondémmeeape dis§safoy Fhe conpectdongydlquence
list 101, the acelndasgeatibhd ME2 dvd MBI Rgecxpkashobwnnin Mie Fdagmrear in the

01 Ztngt The. I35t ﬁiﬁsﬁ%ﬁ% S ar:ﬁb @Einﬁmﬂf?lﬁff Sgh%én%%as ﬁi'h s
repddt ed, chilmchadr resmissdencr i eneee X e nes an e
transm tt iy, h('i)\st Bb® féﬁapéf%erf@% 3 IR .2rRudS SEhé rb@@é:@t@kta%el

hopsequence. wever, _ annel s uysed in he chgé_ﬂ: : ‘
hopsequen&?@WuFEgnﬁm Y& amchanned; ehliin@ Einsttipe ddthanyatny
appropri atae eBonebn hafnerrehzdina @gcodhd timembhterval adt on INSandas a

and 102 ap® cnanged: opy tog A RRTEA"RRRGCHRREE el (ug 06 SRR KiEce 322d1°1
for 15 channels being said to form a channel hopsequence for
transmission from the base station BS1l to the mobile station
MS1. Transmission from the base station (and the mobile
stations) may be time-shifted within the time intervals At,
and the time intervals need not follow one another immediate-
20 ly in a TDMA system. The channel chl is again used in a
fourth time interval, thereby repeating the channel hopse-
guence. The channel hopsequence chl-ch3 is then repeated for
the length of time that the radio connection is connected to
the mobile station HSl, or until new channels are allocated
25 to the hopsequence 1ist 101, in accordance with the following
explanation. The receiver in the base station BSl receives
on the channel ch4-ché in the time interval At = 0, 1 and 2
-respectively, whereafter this channel hopsequence is then
repeated, similar to the aforedescribed procedure relating
30 to the transmitter. In this example, three channels are used
in each channel hopsequence. However, the number of channels
used in the channel hopsequences constitutes a system
parameter that can be chosen in any approprlate manner, as
descrlbed below.
35
The mobile station MS1 has a hopsequence list 102. The
channel hopsequences in the hopsequence lists 101 and 102 are



transm ssion in the base station is, of course, used for receiving in the
nobi | e s%'bb%}mgand_the channel hopsequence used for reception . in the base
station is used for transms- 5 sion in the nobile sta FE!HE”’PH%,- t he
channel s chl -ch3 formthe channel hopsequence when receiving, and the
channel s ch4- ch6é formthe channel hopsequence when transmtting for At =
0, 1, 2 in the nobile station M51. 10 The channel s stored in the
hopsequence |ist and used by the base stations and the nobile stations are

sel ected i n j¥erAidACeathBugh tﬁé’@ihtah‘ﬁ%lnﬁb Qéqﬁéhéé whidh e dseqreédyed in
nore detail _bel ow, Howeve.rﬂ certﬁl n f%% % pri Ies can %ﬁe}entloned
at this poi fransmission in the pase. ffa 1%&%@% pgssen&s M the
base stati orredemvungsu.anthethebthamtfﬂtimp,smpkithe éhanhehrhmpsaqmende om

the base st gyl zol2603806h TSRO USRS b 10RC 8! (i8Ba ot Nerdigp st ot on

can then be diven SO- ca ex spaci ng adl o
channel3 or ﬁ%éﬁb}@p%@ebMéﬁMOThusuthﬁkchhﬂnﬁb%/rﬁhh'kcn:bsfm@“
general |y knmehchinhBe RepSfusrhde Iméri pebBivi r, aﬂme:ﬂwaﬁaﬂﬂemeesﬁwt

t hus obtalne t he .base_stati,on i s t entra he bilg station
e o oot 1 Sthe, theirac the, Goaphe1 *horgeanence! Rb eﬂoﬁgaaﬁ@hs 1ng Fo¥ ft 70
nobi | e st atitgn,1, 2 time thfeomaldder sttadioanMeL. 25 The transference of the

hopsequence list 101 to the hopse- quence list 102 in the nobile station
M51 is illustrated schematically % the broken line in the Figure.

al so pdssi biThe Fhannels §t<9r@|4al4ﬁe hgopopgeanercenlist apd;peed by .*ema and
then .utilizedde etaktesnsPagndd tie Ohbbilet het@ions Oldid seaeteed in

hoj t h th h st f b '

ThreC T or °F aqibdaiide AEA e ddvBnlisRcReEReR, whitn Phul B BefetBla ol

as descri bedimbore. detatl rbeliownl Howevepeotertain fmndagentalcpunineiples

hopsequencesgip pe Qnﬁf&ﬁ% clagge! aﬁ%eqwgﬁe%ar@b y beageskamiér for
e in the |

each connecti on, elt ase St at on or Ie S at|on,
wi t hotk5 usi MPRIRAUANSE i ganerated in fhe bpse statian, for instance

the channel hopsequence for transmission from the base
station. The channel hopsequence for reception in the base -

station can then be given by the so-called duplex spacing,

" which is the radio channel or frequency spacing between

20 uplink and downlink, as is generally known by the person

skilled in this art. The hopsequence list thus obtained in

the base station is then transferred to the mobile station

via a control channel, where it is used as the hopsequence

list for the mobile station, in the aforedescribed manner.

25 The transference of the hopsequence list 101 to the hopse-

quence list 102 in the mobile station MSl1 is illustrated

schematically by the broken line in the Figure. It is also

. possible to generate a channel hopsequence in the mobile

station and then utilize the duplex spacing to obtain the

30 §ther channel hopsequence, therewith acquiring a hopsequence

list for the base station. This list is then transferred to

the base station on the control channel, as d_escribed above.

Alternatively, respective transmission channel _hopsequénces

35 and reception channel hopsequences can be generated for each
' connection, either in the base station or in the mobile
station, without using the duplex spacing. This aJ.ternative



can be used in systens which do not use a dupl ex spacing, such as the DECT
system for instance. This is described belowwith reference to an :
enmbodi n¥X%6/029Mstrated in Figure 6. 5 Figure 2 is a bl o®CTSSEDSN08R84 c whi ch
illustrates schematically the three nmobile stations MS1-MS3 and the base
station BS1 in the cell 1 of the Figure la illustration. The base station

I ncl udes neans such as circuits for hopsequence |ists 201-203 10 for
each of the three connections between t#e subscribers al- a3, which may be
static or npbile sub cribers, and the mopile stations Fach of the
mobi | e sta??’anée H§F dé2 &YF&?P%% ‘£° R 489 R ﬂwsi%’auﬁﬁﬁ‘élﬁ‘%t

204- 206, t$mchk assmbaxﬂEG%psnsteg,tﬁorhanbapaequemhad|rssdescrihe¢ase 15

tati I t ekl 3
Ropsequence:T PO 2O 08 s i SR NARRL ARy LURuBEERENE MRS, o

reception hannel s. The base station includes a transnitter/receiver part
207, shich transmts/re- cei ves radio signals to/fromthe nobile stations

he 20 ] . | fer-
"ng o gnal SLoPEn L Ranh STSHK Erhiephbir pALEY SRS R A e 1P 1
i nt er f er erte | threat nogihe shathanmenshﬂus3|nndahuecbnsehatabéomeBSl|bed as
| (channel i tgne ERAN 270k *&Md&éiﬂtifﬂﬁs@tf@? i pege Scaedpective

transmt- 25 ter/receiver part, 208-210 for radio signals to/fromthe

base st at i bRC1ydes means: FURR-A% ‘{m f°F)h?85%H‘!ﬁP<F%éé-§$§d2%‘¥%
receloers fér tduchrolfi thestited® connddtdons betwéen e subsoiribersoar+t he

T ocati orEye Bt pelob e J0RS 1 RET 1l ShBel EBLIEC i kRt BBFIET
detai| belsbativrs c M§ImMS3hopBagherfes thee nobile r statdonsd - inchvdes
channel al¢prabied BB Hedpbdtityd MpAEGRIINR S 136t 304-208, €REs&06 oOf

t he base.sjation and the bil'e stgtions respectiv control
channel , s %scpﬁgeﬁﬁﬂPHDVgc%'Qn Sﬁw SRZtSAé'gof;t%ﬁ DBnt rol
Channg| ) istmlsmhf oast eaprained oabdvet hEt rrbbl hssahedl insthis erampbecd

above. Trapslercil nbgeGliahls! 1 s ¥9105685: ho14HE LIRURCEHERGR: L1853

channels and three reception channels. The base station
"includes a transmitter/receiver part 207, which transmits/re-
_ ceives radio signals to/from the mobile stations on the
20 allocated channels. The receiver 207 also receives interfer-
ing signals from channels used by other connections. Seen
generally, this interference is contingent on channel. and
time and can thus be described as I (channel, t). Each of the
mobile stations MS1-MS3 includes a respective transmit-
25 ter/receiver part 208-210 for radio signals to/from the base
station. An interference I (channel, t) is also received in
the receivers of the mobile stations. Allocation of channels
which form the channel hopsequences in the hopsequence lists
is effected in a channel allocation means 211 in the base
30 station BS1, as described in more detail below. The channel
hopsequences are then transferred from the channel allocation
means 211 to the hopsequence lists 201-203, 204-206 of the
base station and the mobile stations respectively, wherein
a control channel,:such as the control channel SACCH (Slow
35 Associated Control Channel) is used for transmission to the
mobile stations , as mentioned above. Transfer of the channel
hopsequences to the hopsequence  lists 204-206 is shown



13 separated in the Fi gure by the broken line, for the sake of clarity,
although ' fected in a known manner with the aid of
transmtters#ﬁ@%}é"l | vers 207-210 under the control of a cont‘%%ﬁs%?ﬁ{o?sstPU
(Fig. 3). The base station and the 5 nobi |l e stations then know t hrough
the medi um of the channel hopsequences on which channel transm ssion and
reception shall take place in each tinme i;nferval. Figure 3 is a block
schematic which illustrates the channel 1 al l ocation neans 211 in the

base station %?ax‘d%éﬁ)rﬁx Lle Py, u}geb‘}h%ﬁaebrékéﬁcﬁihéﬂ f@ansneléakémmdes

a device 212 ner at | Si°g tenu i on_par anet er sates
the extent tE¥HIHY 2 ar%"g‘gg ?{aPShgngSEﬁ at PeRUSPRYR PAUATH, "zljt}éﬁb Sween
the transm t t£iq g thee ﬁmmmteﬁ:er/recguveuslam 2tonunder obhe | control

pri nci pl e, SsLg eudk! q{fﬂate ca e erda®d r n
connecti on bgqef % @Shggé% S S{tl ?)ir%don :E)? e@gtgatblqg% by trogtl(r)\sarﬁti:?
measuri ng si grebild sdadvions dhen mmmﬂwpﬁemsﬁéﬂmst’ﬁtmﬂ ¢han

mobi | e stati Qypddtfudiititid Cofil AHith FEWASKET S trhnsaiEsiohh and 2Peception
recei ved signal and reports the val hack t%St he .base station, therewith

enabl i ng t he Shghb talke SMpae Jn Bdicul ated. In a nobile

radi o network for- instance, signal attenuatlon I n connections that are to

be establi Shglg\&irérk?tl$aavebladél€% il ?.HQ@sgiaEEQS’dﬁSdchannel

repeatedly nmeasur procedure iIs effecte Sﬁ $
cont r ol 1@hannelkocakien means rid-gi-néﬂ thgnhase seatirn B 4M BRLP HeRRiton of

}\/ge devi ce flﬁtﬁé\ﬂ éhaﬂﬁ%l b&lﬂ@é&fi&edméanglezml iheludes goaeex%e 302 for
asuring of the sigpal attenuation,pa ter

the_downli nk, SPREEatIRg, #ehiHatSEtRBUBREP PO ARAFer , o RRLEP, SfafBater .
base station.thé ekténbetondhishoad radito t$ignalashas ngeengnﬁtemgt%uarl y
as well be ! SURHLhLE hdtUld R BRanEntel £ ha e 'ﬂﬁew@éeawaferém g2ven

signal attenua par ane is measure ] conpect i on
si gnal - 46t enuaenoectienpelsapyingipte; h@ga%QPﬁlb&FﬁePHét&B}‘l perana Bhe
downl i nk Wi t hegROGheAPgeAtaBed for a given connection between .a base

station and a mobile station, by transmitting a measuring
signal of known signal strength from the base station to:the
mobile station. The mobile station registers the strength of
20 the received signal and reports the value back to the base
station, therewith enabling the signal attenuation parameter
to be calculated. In a mobile radio network for instance,
signal attenuation in connections that are to be established
or that have already been established is measured repeatedly.
25 This measuring procedure is effected with the aid of control
channiels in a Xknown manner, and hence the operational
function of the device 212 will not be described in detail

- in this context. ' '

30 Measuring of the signal attenuation parameter has been
described here in the downlink, i.e. with regard to a

' measuring signal transmitted from the base station. It will

be understood that the measuring signal may equally as well

' be transmitted from the mobile station, in which case the

35 signal attenuation parameter is measured in the uplink.
However, connection signal attenuation can be said to be the

same in both the uplink and the downlink with good approxima-



14 tion, and hence it is normally uninportant with regard to application of -
the invention whether the signal attenuation paraneter is determned in the
upl i nk WR96939%he downl i nk. 5 The device 212 gener at RCTSEISPBELt | on | st
213 in which a signal attenuation paraneter [err] is stored for respec- -
tive connections [err]. The signal attenuation parame- ters stored in the
connection list 213 constitute i nput data for the algorithmused in

al l ocating channels to the hopse- 14 guence lists in accordance wi.th the

fol I owing, A sorting device 214 u ameters
Wi th one EABPReAMndecs o §§ﬁﬁ€%ff R Engo s el 2ebPanE
par anet er apphigatbonedf ctheectnvention whethenthecisignad a§heBEALaANt hat has
the 'OweSk ?hﬂaeleraaseaue&ﬂﬂnearm Plink icy SPRafd dowrhankep of the

connecti o The connection that has the | owest signal attenuation
parameter is refer- enced [err] in the sorted connection list 215, the
conngct i OThehdeviee 1212 rfteratsssta scgmdctidrerilist omqbaianwhéchi

referencedﬁ[ygﬂgg ggg §8®9€ﬂ #Q@aﬁgggecg i ol thus%é)eégzﬂ. s%gc- in

sequence ncreasr ng 'Si ghal ~ at't enuat | on
connect i oilves connewtipyaaFlat Fanuat i drheasmle@tm\@%qn H?E&Net‘hat t he

si gnal ha%e%@él:oﬁé&eﬂﬂaéﬁé’fbdi‘ihédt@.dipuﬂgﬁt 98, céiet DS Griput Baeaewi t h
bei ng of %ood guality with r nal attenuat.i e _channel

to_ si T
al | ocat i oROFekhe 219°5I1§Bm| Hﬁgﬂdeg %143%‘%?1&?921%‘?5’@]9%%&3?\ OFS€hannel
qualliot y pguemeecrlists cini adcoatiancehwiknt dilte t folhvwing. chasozitings been

di st ur bed I_nt rfer I r n net er of
a given 38%¥ucgh &nelcomg’rril%%g g‘;eg!negréa]t%(?qb%trtteep‘?aagé%ﬁ ?Jr?er(alg%btlb&\é ?’Fa]‘réﬁu nter-
f erence o@nehanetheneind ﬁﬁ@'ﬁ%th@eﬂ’?ﬂnﬁﬁwnﬁaéﬂaﬂﬁ?@‘?@aﬁ%ﬂ ha&heur ed,

det er m ne?farfa%tbﬂ'%t afiteat heorawR NebnhbeL £oh O ikt 215, t YRef8BAN&heC |
e et S §heteRabckhe Tohset hEhdl MRLURHR 13| Yipameietne case
i nt arf er edee stored at the top of the connection list. The connection
that has the lowest signal attenuation parameter is refer-
enced m, in thé.sorted connection list 215, the connection
" that has the next lowest signal attenuation parameter is
referenced m, and so on, the connection thus being arranged

20 in sequence in accordance with increasing signal attenuation.

' When a connection has a low signal attenuation parameter,
this will mean that the signal has small attenuation on the
connection, the connection therewith being of good quality
with regard to signal attenuation.

25 ' ' : .
The channel allocation means 211 also includes a device 216
for generating a channel quality parameter, which indicates

‘the extent to which a channel has been disturbed by interfer-
ence. In principle, the channel quality parameter of a given
30 - channel can be generated by repeatedly measuring the inter-
" ference on the channel. Alternatively,; other parameters can

'be measured, or determined, for instance the channel bit
‘error rate or the channel C/I value, and an interference
value calculated from these values. In the case of a mobile

35 radio network for instance, such channel interference
measurements are made repeatedly in a known manner, and the
operational function of the device 216 will not be described



measurenents are nade repeatedly in a known manner, and the operati onal
function % th@?ﬂj’gvi ce 216 wll not be described 15 in detail in this
context. U'Q nt Specification 5,355, 514 describes an HEAMFPU0MEH
channel interference neasuring procedurés. 5 The device 216 generates a
channel list 217 in which a channel quality paraneter 11, 12,.. is stored
for respective channels chl, ch2,.. . The ghannel_quality paraneters stored
in the channel list 217 constitute input éata for the algorithmused in the

al I ocation of jahaapgis 1R £REsNERREaxtD U. s IUEHEEhE I Sdetifi ctGRndance with
the follow ng_ A ﬁort.l ng. devi ce 218 corgs)(ar ei t he cgiaﬁmel qual i tglfpar aneters

wi th each ot her33Rea3idr LeIFRAIRES N AN sexAMBle <of | KhameheAnterfesegee,
accordance w measbheingapretequeesty paraneters. The channel that has the
| owest channel . quality paranmeter is 15 referenced [err] in the sorted

channel list 219, the channel that has the next [owest channel c%?lit-y
paranet e i s Theedaiqe [216] generasesn,at ghaonghndlist hat7 bdingvidvkelerad in

a sequence acenafhBY §eality Wardimed 1aualily .Pesageéréd £dr raspeetice has
a | ow channel “ualli% ar aneter, the_ chapnel _io suffers onl srT%II

i nterference SHAMPE f&&uoo‘: ol i ty e FRRBYS dq‘t’%lﬁi’fé?aft@r“ék%.s orpd
case of this énbocherechanmelly lbstbexli7 cbanstitutet hinpgar data ifarer theence

are stored i“aigﬁgiﬁéﬁﬁsggﬁﬁﬂekhki h166dtib eo%”@x%’hn%&ss‘t%%ﬁecF&I%g:%%'-s

bei ng equal to tber “of “Connections i N {he connection ]
Accor di to @Hengpt ddsdhs vin ageordancensitll the efellpeingn Ahsotédingd

c[]amelt li st Péy&cf?ﬁ?@r%%ﬁﬁérﬁQﬁ%%ﬁaﬂ?ﬁwﬁﬁali_&g_ ﬁs@ﬁméﬁé%fms«ﬁ&s;t @@lchshed
a at nonment _in_tine. S rovj des g . possibility . of _ohtaini

addi ti onal caﬁ&bﬁyanﬁ ?ﬁglc?oFﬁFo?i’?Pﬂ?%’ﬁehm&‘Ea?lrﬁ?r s‘g’cﬁfg’r?éegl\ﬂ% 311%30
are ready for insecaccordante| with athew clamme=) i gualii¢y tparaweters i oThes

estaplished EHAnAdh! ShaiPHEC! AR otlest! crlithdl\CqaRi i€y phRARBer' 3 219

are connected to a device for ‘generating [
15 referenced C, in the sorted channel list 219, the channel

that has the next lowest channel quality parameter is

referenced C, and so on, the channels thus being ordered in

a sequence according to rising channel quality parameters.

If a channel has a low channel quality parameter, the channel

20 suffers only small interference and is of good quality with

regard to interference. In the case of this embodiment, only

the best channels with regard to interference are stored in

the sorted channel list 219, the number of stored channels

being equal to the number of connections in the connection

25 list. According to one alternative, the best channels are

stored in the sorted channel list in a number that exceeds

the number of connections established at that moment in time.

. This provides the possibility of obtaining additional

capacity in the form of finished channel hopsequences which

30 are ready for use immediately by a new connection when the
~ connection is established.

The sorted connection list 215 and the sorted channel list
219 are connected to a device 220 for generating channel

35 hopsequences. The device 220 allocates channels to the
channel hopsegeunces in accordance with an inventive algo-
rithm. '



v

35 hopsequences. The device 220 allocates channels to the channel
hopse §6374 N accordance with an inventive algo- ri tP 6 Expressed
in sfwnglge teér ms, the algorithm functions to alloca g*’?%”ﬁ' ®dnnecti on
whi ch has | oqw attenuati on a nunber of |ow quality channels, expressed for

I nstance as high interference, and a connection that has high attenuation
is 5 al l ocated a nunber of channelfgthat have high quality, expressed
for instance as low interference. This can be expressed in another, sinpler

way by sagkpgesded tie kdmpae ateemsect&§;1\andbrﬁammgdfhﬁceibﬁeuatdon age
poorer t vy e t 0.0:ntecfer e wi.tph. regar ome

ot her ch%e@al | r%%é‘suer%?r%%n Q’t"ﬁ%%‘ '\E/‘ma% i%& S%S{:‘ﬁ%gbﬁ g lE"“Ini‘-i:)o]?\nect i on.
Channel s of elg;prsmunzat channelse expressed ofer singtancee@surkigh

orthogonai pigaredréhcd O £ W @dniictioh TRae hB8Nh9ER Q@E@nﬁé@iéﬂ’ﬁs
connection Wi ||l use the same channel at any one tifnme. 15 The al gorithm used
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mat henat | gpréssed . £por= instanck a$hlow interference. This can be (1)
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the connection. Channels are also allocated to the connec- _
tions so as to ensure orthogonality, i.e. to ensure that not ‘
more -than one base station connection will use the same
channel at any one time.

‘15 , . .
The algorithm used to generate the channel hopsequences can
be expressed in the following'mathematical tefms:
j=3im-31l~-3h ) _ (1)
20
where
jm =k -1 + i - 2 .- modulo(i + modulo(t, k), k)
j1 = min(jm + 1 - k + 1, 0)/2
25 - jh =max(jm + i + k +1 -2 - n, 0)/2
kK = an integer which denotes the number of channels
used by transmitter and receiver in a connection,
i.e. the number of channels that form a channel
30 hopsequence
) i = connection m;
t = time interval (t =0, 1, .., k)
n = the number of connections at the time int_ervai
concerned

. 35 j = channel c,

The designation modulo(x, y) relates to the value of stages



35 ] = channel [err] The designation nodulo(x, y) relates to the
val ue of 17 nunber y in a period including the x or

i nstance, the p9e7rgi ods 0, 1, 2 are obtained when x = 3. V%e%&?/é%g@?ssfhe
value 1 is obtained which is the fifth stage in the period 0-1-2
(0-1-2-0-1). Thus, m(3, 5) = 1. 5 1If it is assuned that three of the
channel s are used with each channel hopseguence (k = 3) and that seven
connections [err] are established between a base station and seven nobile
stations, an rimser tymwfa tper pddr el udingetivanx gvakudd. Fox hinstanes ng
results. [err]. 20 The result i L Ds ne Xy, ahoye. t
will be not ec}lt{%é{eﬁﬁ?gsn?t'rﬁ'x 2%?%25%{?%1842%@%45” épgir}% h\Azys %i/ Fﬁé
re-i ndexi ng, vaiszevi tis cobtainegd twhichr ks dthe | fitftheskace b\ ehe peeiod
obtained.) Itogwld4 ﬁls.eﬁlbjlr)qmm'hmge'ngngelﬁ matri x that the
connecti on [erJrI!] (the best connection with regard to attenuation) has been
al l ocat €¥ a channel hopse- quence consisting of the channel [err] (the
three worst chanpel $swasbumhedatiato thiieer fofr ehiee)chafirelsorare tused [ €ith
(the worst connecti.on w reqard t. enuat i 3 ted
a channel hop%% e%%m&%#shosqsl%%ue coe[ f\(téé cha _ngﬁ s@ f:gr%?'] Q%?Eg tgﬁ?ggé#égﬁé
channel s wi t h(maga) d are | established) berwesnndct Pase oftakiepa And useyen:
such as the cplgef '&ﬁﬂf‘&{é, 335 a1 8hh06 28! Ee td¥oridiian dypenehn give
"average quality" [err ,andéﬁerr .. Thus, four connections with regard to
the 35 10 sj kB¢ feliewingixptulBaneter are allocated successive

channel s which aee successively better with regard to the channel quality
albeac H lova

paranet er in a meh ‘2,7 oS e—epta-rtitdse (2)
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The result is shown in a hopsequence matrix above. (It will
be noted that the matrix can be presented in different ways
by re-indexing, therewith enabling the more distinct matrix
above to be obtained.) It will be seen from the hopsequence
25 matrix i:hat the connection m, (the best connection with
regard to attenuation) has been allocated a. channel hopse-
quence consisting of the channel c,-c, (the three worst
channels with regard to interfefence) . The connection m; (the
. worst connection with regard to attenuation) has been
30 allocated a channel: hopsequence cons_isting of the channels
Co=Cz (the three best channels with regard to interference).
A connection of "“average quality." such as the connection m,
has been allocated the three channels of "average quality”
C., ¢, and c.. Thus, four connections with regard to the

35 signal attenuation --parameter are allocated successive
channels which are successively better with regard to the
channel quality parameter in a manner such as to obtain base
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18 orthogonality. The digits O, 1 and 2 in the hopsequence matrix represent
the tiwRdsps#oval -in which the channel is used by a gi / gpnnectlon

For instance, the connection [err] uses the channel [err I'me intervals
At =1, 4, 7, 11, . When the hopse- quence matrix is exan1ned row by row,
or in other words channel by channel, it wll be seen that base
orthogonality is obtained by virtue ofjga given tine interval appearing only
10 once in each row As before nmentioned, a predeterm ned nunber k of
channel s Qﬁeh@@eﬁauatyhe channel hopsequences. The value of k is a system
paranmeter and can be given any desired value. Wen the 15 channel

hopsequence i ncl udes ‘'several channel's, there is | ess dependency on each
channel i MhehdigdpseQuen@nd 2hién tmmnsmeeics matrizecepreséent dhannel

hoPSGqUG”ﬁmeeafﬂtéP@Qfe'm nwﬁﬂéhs‘i‘ﬂéenﬁﬁa el Q@‘eﬁéééyﬂiﬁ Reldifferf han t he

channel s in hopsequence, wh uses nore channels. It should _be noted 20
t hat & he F%le&n Berginpskanced toe camedan M uses theyFhasmedquent |y

the nunbeig,oinchamechintepvals alasnal, Agpgg- 1qyances whennthe Ifﬁpm;’s\-r ate

stations may differ The deV|ce 2 t hen nerates a furth

hopsequen&yefg ?fcﬁ 5‘?905‘1 gf 89 us?rngl?hgtﬁﬁﬁl efrra%am ng as
ment i oned chiannel @uerhannéb ntpweq&eheeseentthmtLkﬂﬁﬁtgrthngqnﬁi§tﬁeu|on
transm ttgls 3ReaiAEAMLYRFi AR 2QPFENUSHE intetival b% pédRifThIy ati on

recei ver for respective connec- tions. The two channel 'hopsequences for
eacHConn&NCGEATEACHOTOW-t hen stored in a respective hopsequence list in
t he base station, such as the hopsequence lists 201-203 in Figure 3. The

Lo, channel. BRRSEEICeRORE] SPRIRRM RSB0k her o ePchdinditds, @€
hopsequenased dnsthe channebi hepsequerstes. (Themyalyechfak ifea |S¥ILLIL04- 206
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15 channel hopsequence includes several channels,_there is less

dependency on each channel in the hopsequénce. When fewer
channels are used in the channel hopsequence, each channel
in the sequence will generally be better than the channels
in a hopsequence which uses more channels. It should be noted

20 that the k value can be determined for each base station, and
consequently the number of channels in two channel hopse-
quences from two disparate stations may differ.

The device 220 then generates a further channel hopseguence
25 for each connection m,-m,, by using the duplex spacing as
mentioned above. One channel hopsequence is then used by the
base station transmitter and the other channel hopsequence
-is used by the base station receiver for respective connec-
" tions. The two channel hopsequences for each connection are
30 then stored in a respective hopsequence list in the base
'é%ation, such as the hopsequence lists 201-203 in Figure 3.
The two channel hopsequences per cdnnection are also sent to
the mobile stations via a control channel, SACCH and there
' stored in respective hopsequence lists in the mobile sta-
'35 tions, such as the lists 204-206 in Figure 2.

A further possibility resides in the use of a random number



denerating device 221 to increase the functionality of the device 220. The
devi ce 22 ener ates randoniy a uni que integer between O each
time int e#'\?% 60¢%Perenced 0, 1 and 2 in the above mat ri x. %’%ﬁ%&g‘ﬁannel S
as those 5 earlier used mﬁll t hereby be used for each connecti on,

al t hough the order in which the channels appear in the channel hopsequence

wll be randomy reversed. For instance, . f 0 -->2, 1 -->1, 2 --> 0 after
random generation in the device 221, the hopsequence matrix will have ‘'t he

fol I owing 10 a hbsiergbligeragseothealsunctepaal edydbgt gheances
bet ween chanﬁepeggegg‘ ué%gég-er rbg:rln 36 ergnt base st at |co y avoi ded 15

S
[err] 25 ﬂeHéﬁFr o#2Qni FhSPLF?YP?%eZ@Han%%‘Fe"a?‘f?ﬁaFPB 8&% & Pptaue
Cﬁﬁﬁun:Ca}F31Wtbbekhﬁeﬁﬁ6éﬁd@&ﬁﬁihe¢cdeéaehstﬂmd iwrérvd ks rdfemased beﬁ
channel allogation proce This - | CablaON dni eEia%h t QLo e
medi um of cont r3t s?gﬁgl s']lﬁwa? % égmget \%éenr%%e c%lfrl\ %Psumgt %%%s%
sai d dew ceseamideri S8l wiflle thereky degnased arf@rseﬁﬂcbn cemneshione 222
bet ween the %‘i@hﬁ%bhuﬁiﬂe ap¢aRe’ t£n 24RBch Ah¥. channeld2hppeas SiwWthe
schematically in Fi_gure 3. For the sake of si |ICIt gdﬂglarlgxi Q%?
control un|t°@P9n3§ hopgpraRenge V+%%1§25a£ﬁﬂmg§rfgvﬁ 1p is
not shown initthe ~ebl @yi ng-Fbgur,eg. -F>gurafﬁersrandbmmgennranmnn(1
illustrates secon f | .
al | ocation d C‘é:e?%l'T%g'esg{) eécf%é"c%ell&% ’p%l g{;ﬁ%é;g:&ﬂ%%
di fferam toappeardacerni E‘bdswnnbﬂ-eSepeﬁé@d%Galhié repeated Giffotihange
the case of 4ha.fd Eﬁaén@ﬁbﬂgbﬁ&ﬁenééﬁ from diFr_reptepase Stations amb I n

t he downl i nk of eac e stati on M51- M53. Thus, each npobile station

measur es, or 09 |@¥Ai&edet ernines, the interference of the channel s and then
sends these values to a respectlve channel 1ist 401-403
15 o -
51 2 (o) _
4 9 ej | (At =0, 1, 2)
s 0 12 |
20 2 [ 2 O
1 9 o |
) 0] A
0 1 2 3 4 5 6
25 A control unit CPU in th_'e channel allocation device 211

" communicates with the aforedescribed devices and controls the

deécribed channel allocation procedure. This communication

. is effected through the medium of control signals that are

‘sent between the control unit CPU and said devices, wherein

30 the control signals are sent on a bus line 222 between the

control unit and ports 212p, 213p, ..., 221p, as shown
schematically in Figure 3. :

' For the sake of simpli'city and clarity, the control unit CPU

35  with bus line 222 and ports 212p, 213p, ..., 221p is not
| shown in the following Figures.

Figure 4 is a block schematic which illustrates a second



in the base station via a control channel, as iIIustrated 10

schemagb%g )ois%'n the Figure with the broken l'ine refer @%F%H Thi s

transn155|on of 'the measured interference val ues fron1 stations
to the channel lists in the base station is shown separated by the broken
line in the Figure for the sake.of clarity, although the transmssion is
carried 15 ,out in a known manner w% h the aid of the transmtters/re-
ceivers 207-210. The channel lists 401-403 are corresponded by the channel

"hSt 2|17 éﬂ?gitiﬂﬂéﬁt%f Eﬂésmirailagsbﬁfmﬂi th@é?éﬁﬁelﬁélaoiﬁtl 14ﬂ§deﬂ@hudes a
channel qual i ar er espective ghanne c

this par aﬁ%%er% §°§g ‘%Mglﬁ']e 91"?% ﬁf? ?Tﬁbrcfcbg: qs ﬁn D%/%Z and
MS3 respedifferehy. t4 that debarigedewathngeﬁeuescettqgtUevFegune43then

cal cul al egnBodPAONEN! 3 LiDICRaKE! 14 fﬂﬁee@ﬁéui-garh”eém@%ﬁéﬁés the
channel s I'n accorﬁance e cal cul at ed an_interference values The
devi Be 404ntenferencec i& rmeasyrede ips the | dawnlinkn ofhc2aGhy BPPAAG Kkind of
unequi voCgtat MBAOIMBIME Y, eFRas (i %@f\dmﬁﬁﬂlél BtAtibaprmshmines), (erg. a

.Iogarrth c functi , SQ as t VO sr e ext e t lues in
t he chann F kepige %&%eﬁ@énﬁév ém@ ?ﬁf] gghglgﬁgﬁﬁ%g%ce ?n t he
final resthen fehdsctheseaaludsico a raspeeblve @'Lﬁmtﬁil wisst 400r4RA3d,

pher eaft gl fhe Chapne! s 4 %é%%ﬁd | BoAtEH1 dBRaRNY! thaEh‘il"I'ﬁ%QrK%baeS thus

formed, i e. 1Tn accor- I nCcreasi ng |nter erence Ehr¥ g best
chadfel s ﬁFbﬁmﬁ§g§Fé1Y01PnFE¢fE%%H%% witeh (e, bypken Jdane. reffreRged,, ¢ o

- Cpannel |B;tcﬁl%n_iléetf&t&me{]sﬁorciwntngméaeﬁfddhﬁiwmaicet wallhesnunber
(6] connect ons I m . .t O r.e | n e S
212-215 affoB,Fhe mopile "o*’pe"elr AT Y‘ﬁ%bgg én'%n%ggg%sﬂi‘ngﬂg éfhgss nd q

wi |l not shamdbnrésbshdwncsepeﬁahedhbyeth¢ehmnken)IiQﬁumaA¢heFF§9N€eS is a
bl ock sch EEH: ev%w df lc!ﬁgié esaftﬁéu%@ the trSHEﬁﬂsgfaﬁ 1% caleieavention

and the c anne ocati on stinct fromthe eV|oust
desd5 bed oukhdd Fednewn mannen sdth, they ik of fhe £r W% dX€Rannel
list 219 ceivers 207-210. The channel lists 401-403 are corresponded

by the channel list 217 in Figure 3. Thus, the channel list
401, 402 and 403 includes a channel quality parameter I1, I2,
.. for respective channels chi, ch2, .., this parameter being

20 measured from the mobile station MS1, MS2 and MS3 respective-
ly. A mean value generating and sorting device 404 then
calculates a mean interference value for each channel and
sorts the channels in accordance with the calculated mean
interference values. The device 404 can produce a mean value

25 image with the aid of any kind of unequivocal, monotonously
expanding and non-linear reproduction (e.g. a logarithmic
‘function), so as to avoid single extreme measurement values
.in the channel 1lists 401-403 being given an_exaggerated
significance in the final result. A linear mean value is then

30 sultably established, whereafter the channels are sorted in
accordance with the mean values thus formed, i.e. in accor-
dance with increasing interference.

Only the best channels with regard to interference are then
35 stored in the sorted channel list 219, the number of channels
stored being equal to the number of connections ‘similar to
the Figure 3 embodiment. Remaining devices 212- 215 and 220-



iS obtained with the aid of the interference neasurement val ues fron1both

the uplinlygdgodohe downlink. In the case of 10 t he Figug@Fgﬁ&%ﬁg | ment,

interference 1s neasured in the dowlink of each nobile st 3 in
the sane way as that described with reference to Figure 4. Al so used are
the interference val ues neasured in the uplink and stored in the channel
list 217. This is achieved by using the dgyice 216 15 for generating the
channel quality parameter and the channel Tist 217 in the sanme way as that

described wi tﬁzieégéea@e iR theusgmé. mb:kaﬂeyeas ifA Fhgueass ahatWglli guee S5
enbodi nent, nnel ‘gt 217 | G nectﬁ to tq¥hqpan value form ng and
sorting deV|c %5% Vﬁn%ﬁ 4. principle

described with reference to the F|gure 4 enbodi - . nent . ThIS al so enabl es

the interfer eg;guyé' 405 dIegs lﬁ]]%lﬁ:”séﬂém%ﬂét: angeanl Az £ ULl FRY

the nmean_inte rence val ues. . gure evi ces Frgure 4
have beef shofbadimert 9f the dmveptianmnd thesghanpellocatiomdevice

?per ?t ing f ]ynfn OgDﬂétiﬂil@t dﬁ%ﬁ?ﬂﬁ&ﬁ&%ﬂd@@ﬂm&#dﬁﬂé@ emaainlehas
unctions o sho i e i gure

schematic whi bﬂfﬁﬁ ﬁ?it 2%1 tﬁl\gﬁf‘é] f’e%@d ‘%Fhfaﬁ‘é‘ rln\}é‘ﬁ %ﬁlgand
the channel alsoohtiainede \widh 2une Biigt mrﬁ:ttlﬂeorimttleeferenedemaxsm:uent
embodi nents, {§ uQEphﬁém Ao Crl:@bé 2p19nxU36d the ?%ﬁi{ﬂccrﬂ'eﬂ?l% case of

hopsequences us e 220 gen erates only one chann opsequence

for each© connEEFl @ﬁ%eac'%o?ﬂ’a?i@%’“%‘ h t’-ﬁ&eHSBESEfGEnéé JeRFYRSH 105 the
whi ch hopsequaswalink 6f ea6H wbbilkr seawlibhi Ng1E-MsD ihetheseameawagnasf or

to the same pEPRE HFectoRed HEK SHGRL L sTouR 52190 e Bl
hopsequence f bntenferenceccalues ineamuedidnc thei uplink amgsstpraddn the
al gori thm Eﬁ&nﬁ fnT?%thQﬂseq§ﬁﬁﬁe§sb§bﬂﬁeV§3dh&ohﬁlﬁgeEhboﬁebﬁchh%l%ase

station mhen t he channel, hopsequences generate device 220a are
used fofStr an§ﬁ¥s§¢%ﬁr‘|‘ﬁl‘t‘%eﬂ}%@a§t’@@1 guality parameter and the channel

list 217 in the same way as that described with reference to
Figure 3. However, in the case of the Figure 5 embodiment,

the channel list 217 is connected to the mean value forming

" and sorting device 404, which operates in accordance with the

20  principle described with reference to the Figure 4 embodi-
" ment. This also enables the interference values measured in

" the uplink to be used in calculating the mean interference
values. In Figure 5, the devices 212-215 of Figure 4 have

been shown as one s1ngle device 405 for space reasons. The

25 operating function of the device 405 thus corresponds to the
operating functions of the devices 212-215 shown in Figure
4-

'Figure 6 is a block schematic which illustrates a fourth

30 _embodiment of the invention and the channel allocation device
211. Distinct from the aforedescribed embodiments, the duplex
spacing is not used in creating channel hopsequences. Thus,

the device 220a generates only one channel hopsequence for

each connection in accordance with the hopsequence algorithm,

35  which hopsequence can be used when transmitting from the base
station, for instance. The channel hopsequence generating
device 220b operates according to the same principles as the



The devi ce 220a receives channel input data fromthe device 219a. These
channelyyg ata have been obtained by neasur- ing theg interference in

t he dOV‘VY’]?Igﬁ gs described with reference to Figure 4. gﬁ"é{s%"é@f’isé 220b
recei ves channel input 10 data fromthe device 219b. These channel i nput
data have been obtained by neasuring the interference in the uplink, as
described with reference to Figure 3. ggcause the interfer- ence val ues
measured in the uplink and the downlink are not mxed in the device 404, as

descri bed gévicé ebobaNGhd (gderatds O4' %hénn@@”ﬁidiis@(%lein@.‘éepﬂ_ﬂdeé&cﬁhanne|
hopsequences_can_be generated jn the devices 220a-220b, wherei n, opne channel
hopsequencEORFREGEIRN { 4P ta}%d%%nwﬁm %ﬁ& PRFEMBNGT 2HEPELHBNCe i s
used for renepéi channel hropssgueheés dbeirideusddnfer hepeptiomcis the stored
in the ba L O , rﬂﬂﬂ%-q ' 2Q1- ds g r mtted
on the coﬁ;sar%% aéc%%g\&n%rf] @%‘%"t e gp?%%%%ﬁ]ggﬁhégt gégéggggé fé\?ﬁée mobi | e
stati®ns, Feviee 229 B9 usedhferdtrapspigsi@RvEn thgubase sSakieReowsheet

i Il ust { at i-meadewirm@mti%/ae-_;e‘éwént RAds ;&il&r?ﬁal inﬂﬁﬁ:hﬂ?ta;rb?ﬁﬁidﬁﬁd dao%@@uat i on
par anet er S nera i n_st.age of _each es i,S connection

E Fa. TheotPgnariens GHRR LoRRS, B2ER Bave RPefh pHEaiisc, by BSRTF 1

at t enuat i oing nthiee Btterfemdnak and/the t dewnbimk | nksofdesmtibaghneithon. The
channel q kL - h e, _ a annel
chi - cpn. TRt PeRE AT ks b WhEININEPI2bE Urds erpinelothipie
stat1®n ordatatfiron &hecdawifrcl o5 These ghaneed bapuk datmbpye BeeRo a

Er edet er m wﬂzﬁmebyofmédmﬁ@aﬁwl.fntéhﬁﬁémﬁhnqlﬁﬁé Lu/pm}la,rreaﬁr can
dount 1k fegSEibed afieh Feberbndd o Flsble 2, Ressub8 hhs EPEetteten o €
the C | vaéneeovalhes easured imtthe aplink iamdether downlinkusréonotach
channel cap; P&q cFhC Ui ededBcbNds ,d8dL G8stPEnbasSkitll FdEsferdBnEbudes. S
15 Figure 5, completely independent channel hopsequences can be
generated in the devices 220a-220b, wherein one channel
hopsequence is used for transmission and the other channel
hopseqguence is used for reception in the base station. The
channel hopsequences are stored in the base station in the
20 hopsequence 1lists 201-203 and transmitted on the control
channel SACCH to the lopsequence lists 204-206 in the mobile
stations, in the same way as that described above.

Figure 7 is a flowsheet illustrating an inventive channel hop
25 method. '

The signal attenuation parameter § is generated in stage 701

. for each established connection F1-F3. The signal attenuation

parameter can be generated by measuring attenuation in the
30 gplink and/or the downlink of each connection.

The channel quality parameter is then generated in stage 702
for each channel chl-chn. The term "each channel"” may.relate'
to all channels in a base station or in the _te]_.ecomm.uhica-
35 tions system as a whole, or to a predetermined subset of
these channels. The channel quality parameter can be generat-
ed by measuring the interference in the uplink and/dr the

-



The signal attenuation paraneters and channel quality parameters are stored
I n respect'ég @ﬁ@pectlon lists and channel |ists 213, 217 in sta 703. 10
I.n stage 7 connections are sorted in accordance witRCT ured
signal attenuation paraneter -(fattenuation) and the: connectlons are then
stored in the sorted connection |ist 215. Wen using the neasurenent values
fromthe uplink or fromboth the uplink the downlink, a nean
attenuation 15 value is cal cul ated for“2ach connection and the

connecti ons aé@wﬁi‘ﬂ&é SQit egadl M n%ﬁ”ceo%éi“ n‘i%h?i‘é%attﬁ‘é& maqgovag,éle

In Stage 705, th nnel s are sorted in accordance w measur ed
channel qual iR§RFHFeFetSHCR (3% the cF/Erealus %dtl't‘?leb-?'e err%’és’f‘“‘é?uan?ﬂﬂ‘s
with regard taniihheefssremnee arflid oS tedicid channed ©ant Bé cadoabatéd sas 219.

ol ko o 00t SRS [GRDR Y Phele WeSRRRRSLCG D' Sach channe

and the &hannels are then sorted in accordance with the calculat- 25 ed
mean val ue. Thge NUERSRa D! HEMASicH Ofiit-dnietie?@ SahledchlARES! ﬁhﬁilﬂySt
be at |east equal to the nunber of_estab- |ished connectiqns at, €ach nent

in time. WerPRFAMeHRER ave Skansd s“i‘er&BEFtﬂ-Bet RO HE Lo f Jﬁﬁﬁleﬁ? ons,
each .channel chahnékr lists Bidne20f imestayeraad.ons in each tine 30
interval. Free capacity (free channel hopsequences) can be obtai ned by
storing in the sorted channel list nore channels than the nunber . of

establ i 3fed EBngtRge 074, the §onne,@tw}§acmey ssarted iimnagcerdapcavwithbl e

e nic! Ené HeSARRES 4 Dihd D dCLQRANIAD stafered> (RRAUALEERT land
Do ae" o  nBhd Honnars i ax & bhen Suared dn EBR SeTHe CofiecEian 145t
channel hopsegugncWheanubdnygs ¢thel aredsnarestents ival desonfron hiehe t bpl ixls cor

station or thf:f-&?bbbﬁh“tﬂh' ﬁk"@ﬁ{l{‘eénéo ° Qoﬁggﬁpgﬂ%ﬂga{-_%{,hat
used for reception can be obtained u5|ng up! ex spaci ng
i5 value is calculated for each connectlon and the connectlons

are then sorted in accordance with the calculated.mean value.

In Stage 705, the channels are sorted in accordance with the
measured channel quality parameter (the interference) and the
20 best channels with regard to interference are then stored in
the sorted channel list 219. If the measurement values from
the uplink or from both the uplink and the downlink are used,
a mean interference value is calculated for each channel and
the channels are then sorted in accordance with the calculat-
25 ed mean value. The number of channels'stored in the sorted
channel list must be at least equal to the number of estab~
lished connections at each moment in time. When the number
- of channels is equal to the number of connections, each
channel will be used by one of the connections in each time
30 interval. Free capacity (free channel hopséquences).can be
obtained by storing in the sorted channel list more channels
than the number of establiShed' connections, this free
capacity being immediatelylévailable for use when a new
connection is to be established.
35 |
The preferred. hopsequence algorithm described above is
applied in stage 706. This provides a channel hopsequence for



5 menti oned above. A further possibility is one of produci ng channel ‘
hopsequences for both transm ssion and reception for each connection wth

t he ai dwobe1de9 hopsequence al gorithm i.e. w thout usingcg '

spacing. It wll be understood that a channel hopsequence |ch |s used for
transm ssion in 10 t he base station can be used for reception in the

nobi |l e station, and that a channel hopsequence which is used for

transm ssion in the nobile station shai4 be used for receiv- ing in the

base station. 15 In stage 707, a check is nmade to ascertain whether or

not the alea;ziatqo;meutmlanwhlerhmpstnaemmeb Hdpedqnpaeeueanebénﬁai

201-203, 264y 39%rahalds i lf&%teqtnbg the ﬂﬁé&%téé;&ﬂs&'é’&(ﬂ 1d N

accordance-wth alternative J, the channel.. hopse- quences are s red in
stage 708 %"'rﬂ)tlt% &rseeﬁn?% hapsequence Feseaseandmmfa 4hatrused fon he

answer hsfn‘aggitm (%ﬂl betC@bd:lat liﬂeglot@n wéimj nlaflevarylek g\/7\Fgr¢<1<,‘,,gdu;.[ge i ts Che
repeat e Wi atjn ocat i on or_no e
chanﬁéel hopéé{e]gquencesa% il Igefj %‘gﬁ%opq%%%'latx s Wk & .
moni t or i n@@@t@d@@wm&soﬁorlmm dpansoidssfion andt aecepmd)ﬂn fidre ai d of
the contr qladidorirdétibif Qﬁ‘%‘i‘xn%heahhﬁcak' eﬂedﬁ¥b§§%ew C fﬁﬁh Hh Creat e

"new' channel thse%uences conti-nuously, wherein opsequence

can repl ade &m Wikheut: uging| the sluplen &pacifg 3at Wliﬁs‘t’%ﬁ@'@%ﬁ;ﬁ?
di sparity thata k:nemleut Hopsequércé Wih Kdmn e hsleepfeﬁueﬁsﬁgmﬂseﬁ@dslxﬁ

o ol or mithsy BAYE  sUEELGD, B BE dek B0 FERERETon" 1R, B hanne
hopsequenc%'@ﬁfm and bbatupdapbdnwaﬂ-hhppgequenoet IwhsehSEis usegn ot i ons
where the ﬁi‘a?fb’iﬁéél% iR eRk! mGHfiété‘tﬁ(fiﬁ'?%Hqu beMiked 2t & rdd@IRG Ot her eq

t hi ngs, updat| ng maey be -necessary when establishing new connections or wh
reception th 56 Gretiors changed due to novenent of the nobil e
stations. In stage 708, the gener at ed channel hopsequences are stored in

the fPPSeqYLRtade 53, 22 crtdlk 180Haa8%b - HAST whielhe? or not the
allocation of channel hopsequences to the hopsequence lists
201-203, 204-206 shall be updated. If the answer is positive
'(yes) in accordance with alternatlve J, the channel hopse-
quences are stored in stage 708 and the procedure then
20 repeated from stage 701. If the answer is negative (no)
according to an alternat:.ve N, ‘the procedure is repeated from
stage 701 without updating the allocation.

Whether or not the channel hopsequences shall be upda'ted is

25 thus determined by a monitoring proé:edure carried out in
stage 707, for instance with the aid of the control unit CPU.

The channel ‘allocation device 211 is 'a_ble to create "new"
.channel hopsequences continuously, wherein a new channel

_ hopsequen_ce can replace an "old" channel hopsequence, for

30 instance when the ‘disparity in call quality for the two
channel hopsequences exceeds a predetermined level value, or

when the interferenCe level exceeds a predetermined value.
'Updatlng need not be a full updat:l.ng, i.e. the channel
hopsequences need only be updated with regard to those

35 connections where the disparities in call quality exceed the
limit value. Among: other things, updating may be necessary

when establishing new connections or when ‘reception condi-
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5 and in the nobile stations, when it is ascertained in stage 707 t

updati ng wbadkl2dr¢ carried out. The base station has a hopigﬂ,%ﬁgﬁe || st
each connection, and each of the hopsequence lists includ

hopsequences for transm s- sion and reception respectively. The

transm ssion and 10 recepti on channel hopsequences to be used by th
mobil e stations are sent to these statiops via a control channel SACCH and
are then stored in respective hopsequence lists in the nobile stations.
procedure i stimpediae alistiged aife 18 movietieditn of 8AR mebiRdestrbpge 701.-
15 As an alternative, stage 704 and 705 can be onmitted, wherein the
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As an alternative, stage 704 and 705 can be omitted, wherein
the information stored in the connection lists and channel
lists 213, 217 constitutes input data for the hopseguence
algorithm used in stage 706. It will be noted that in this
case, the hopsequence ‘algorithm does not function in the
aforedescribed manner. Because no sorted connection lists and
channel lists have been produced, the hopsequence algorithm
must itself find those channels that can be used and allocate
these channels to the correct connection. Thus, the actual

- hopsequence algorithm can be implemented in several ways,

although all algorithms function in accordance with the
principle that the better the connection with regard to a

- signal-damping parameter, the poorer the channels with regard

to a channel gquality parameter that are allocated to the

connection.

As an alternative, the hopsequence lists in the base and
mobile stations may include only one channel hopéequence. In
this case, means are provided for generating a further
channel hopsequence for each connection, e.g. by using the
duplex spacing. The aforesaid means then allocates one of the
channel hopsequences to the transmitter and the other

by
e
eto



comuni cati ons system has been descri bed as including base 5 stations

W thin %;@H spective coverage areas avail able channels are used in base
ort hogo neI hopsequences in conmuni cation w th t RSESENBESE stations
that are located within the area covered by a given base station. The base
station can be considered generally as a first radio station 10 and the
nobil e stations as a nunber of second Ir{g I 0 stations. The avail able
channels within a radio 'coverage area % conprise either a number of

channel s, t éaé‘%rpé ly to the base station, a subset of
t he total n&?é)er éhanngiq’s or aﬁﬁ%?hannel s in the radi o communi ca- 15
tions system signal attenuation paraneters being generated for these
channel s. Itni ¢nal rdnasidd eeinBo&ﬂﬁéﬁﬁEmde%iﬁ%eaf AbSveles ghiebashaio

errbodlrrentsmarmlle swi tchin nabase statlon
o Lo e iCakgens st hat Bedn Adgenied ad S hufing pis
-achi eV ng tshsaﬁnmtst i wihin ywhbséheresbecedvec ldicved-agea areas] akailasle

At hough t ion e S LBl 2hopd e Gl e Lrlalh ongRsoquah@d i, 1L

wi Il be unde r elnvenlonca
portable, mmw@@nmmte these omebile \ﬁltPIt19P§otI§'éturﬁ;'@r eatachat the

i nventi on iwitipin rene 3drea abveﬁéadbyOat l@av@frprua&scguéﬁdnﬂnobné | nede at ed

exenplifyin odlrrensthere dthat di ficatio de W|th|n
the scope (ﬁqﬁ 3&9 ge’ﬁr?{%f % ?re ‘gtfd?ft%
hoppi @ i n angd Mheomobmﬁarstatlms &wat nunb(ePLM\l)sedwderadmbasmmmpl ng IS

effected b fg@ 13 en a
base stati ?ﬁB@X?EfQQE clfhegllnsteloénewno rfe stat I on i’/" %ﬁ% [ n the radi o
communi cat i IARPLALES eﬁ’}thﬁ%l wherepherx hofc hanneIdhs éts@E]eecQZb’ﬁPQ‘iﬁ%l gnal ‘
attenuati orspfwtmr&aar:u‘yere@cehes BpabearegbatienPa Hulisdtcost ehe aiotal

generating 2, anale Uk SHELL B PH A EALnd £l "In " Bhe ' Pal S°B5EhN foan
15 tions system, signal attenuation parameters being generated
for these channels.

It is also possible to implement parts of the described
embodiments in a mobile switching centre, MSC, or in a base

20 station switching centre, BSC, which in this case will
included means for achieving the functionality of the
aforedescribed means and devices.

Although the Figures illustrate vehicle-carried mobile

25 stations, it will be understood that the invention can also
be applied in systems using portable, hand~-carried mobile
- stations. |

It will also be understood that the invention is not re-
30 stricted to the aforedescribed and illustrated exemplifying
- embodiments thereof and that modifications can be made within

the scope of the following Claims.



100 connections (Fl-F3); - ’ nel quality paraneter (I, d1,
BER) for woxeneswective channe g}:mﬂ a a ZH enerating e
channel hopsequence for the respecti\ ons wher ei ?ng’&%%&oﬁg?

hopsequence mcl‘uders——a—ﬁuﬁaep—(—k)_@f 15 channel s between which the

connecti on hops, 'ﬂlﬂ%hee %I na channel hopsequence is generated in
accordance with t ‘fj’— t|on pazr7ameter err] of the connectlons

and t he channel qu (r, BER) | erein
the better a conne regarddm;mlse Si Wsﬁﬁﬁ&w&%m anet er,
t he poorer the 20 channels will be with regard _t HRERUAGER | qual ity
paraneter in the channel hopsequence for that connection; artocati ng the
channel hopsédquendedethogd ofs ghanned haprdaqgerice 4 |md1(<20:imﬂﬁﬁucﬁ1ﬁ.<ﬁ%) in
the base statsy@temd (Immt)ewm&m Frinn1S hodtindP is ersiaidie!

bet weensthe nne _2\ t he channel ho sequences that t?1ave een
al | ocat &d to cﬁ!]gnc? & (FRANeSHIRRF ¢ F%ﬂfj 3hybeiueenoa thase

connecti ons lﬁétamgm t(ﬂi@lbamdstaa: i Jerasan ebrieh enohildid $13itﬁIerﬂMSl-MS’z§8 4dn A

met hod of bage 0 ﬁm,[l %@ﬂ&@ sﬂ&ﬂﬂ! g comuni c.atlons
system ( PLMN) \mgrﬁa}iﬁg anne1'(9 opp| ngi1s e fgéltde‘c'ih%1 ?V\g @ Figetions
(chl -ch6) forRrr& e mRponad; atdiermatdon angd |Jmte(113"sz)exmed saildeast
one nobil e steithod (':Nﬁi:rﬁ{s&hgl &hbhgtéps padi o communi cati ons syst em

wher ei he con ns_are subjected fo nal attenuati on
mterferlrotence an‘g&\?\#éér)%*rhgtﬁe %’é‘?ﬁcjld ﬁﬁ?‘i‘% $OR hPalpBsL ey U”geﬁ@F attih®y a
signal att enm‘mtpmmeecpeon}s {BL-FB¥;respective connections (F1-F3);

10 - - generalgdeidratyl | t O ey h
respective ch neI Sp%cwgecguﬁ?e?gr&gt tp(na[]"aﬁdeast St 'a?arfngm{) for
hopsequence EREPLESAYE: FRBNRE ﬁeéthn@: 634ai d channel hopsequences being

base ort hogoa-ageaerahimgaat rnwswaﬁeoéh&mep%wéqm:%e( PdrFehe Wddpedse a
(1:1hanneI1515 Ve il idhe %et%ae%.% 53 3hQMndF Slllzapgteqtelggcet Ilrrrlglﬂgl o (t =0,
number (k) of channels between which the connection hops, and
- wherein a channel hopsequence is generated in accordance Qith
the signal attenuation parameter (§) of the connecti_ons and
the channel quality parameter (I, C/I, BER) of said channels:
20 - allocating the channel hopsequences to a respective hopse-
guence list (201-203, 204-206) in the base station and 1n the
. mobile stations; and _ _ :
- channel hopping between the channels (chl-éhs)' in the
- channel hopsequences that have been allocated to the hopse-
25 quence lists when communicating by radio on ﬁhe connections
-between the base station and the mobile st_ations.

2. A method of base orthogonal channél hopping in a radio
communications system (PLMN) wherein channel hopping is
30 gffected between channels (chl-ché) er'conneétion (F1-F3)
between a base station (BS1) and at least one mobile station
(MS1-MS3) in the radio communications system, whérein the
connections are subjected to signal attenuation and interfer-
ence and wherein the method comprises the steps of
35 . - generating a signal attenuation parameter (&) for the
- . respective connections (F1-F3); |

- generating a channel quality parameter (I C/I, BER) for



..., k), wherein a channel hop sequence includes a nunber (k) of channels
bet ween which the connection hops, wherein said at |east one channel
hopsequ¥R®#0293% generated i n accordance with the signal RET/SES0085n
parameter [err] of the connections and the channel 20 qualitngaraneter

I, CI1, BER of said channels, wh ' ; wrect i ' i
gegard to thé signa: attenuati on pasgﬁ%? r THIS R-IEE3 1A BEEN Léﬁﬂeiz &;}P be
with regard to=thg'ehahnel_quality par& er i RERACEhannell] hopsequence for
t hat connegfion, 25 .. -"allocating the channel hopsequences to a
respectLveEESpggaagﬁEé;zi%&aféﬁigzggﬁffﬂ%?gDG) in the base station and in
t he nobi | e-syerenating egsinaré chamelg hopsequanchef ohdiheclrespetiz- cho)
~in the base;get hogrnett coraNelsd1Ps eRuARESS hbptebidifcdieebeillocphed to the
29 hopsequen%g |ISt$ when .c nnunicatinggby ra hoéon t he _connections between
the base sPEEPBAEAY ERe i 13 SFORY RS 8F RPReCRBRCGELOREI A§1FE3Any one
ofI d &i ns ﬂziZlbulaeraiohgnneIapobnﬁtéd—owE ihetHe g atationofpsiyeat -

sel ecting Cqﬁg%ﬁﬁi W th regard t j.gnal [

par anet er Fgr&r’l] ?ﬁ.ﬁme@l ocar i gg ,pnheqv{or st* 'ch%ZheP}siev?\neg _ raeg%lﬁ%;*%itﬁépchannel
qual i ty paFgfBesse(inciudes grmunhen K&)pest channels ikatweem widebetheni ch 10
corr espondgohfiebB2oAUHEYs ( kkhéfefha2aads at h2e8s¥OlcHe CodMEEE hepui Ng a
‘channel ho seguence.for t he q%ft connectJj on; -'€e|€E§i4¥$ syccessi vely
poorer conRERPBRE 4 (IETRRRE (i ARSOEfgRER uhEE IR it Atbenna-

- al | aoat i nionsparasster| (s beoft the ctenmadtsions Andethe dchtanndile gbalityhannel
quality pa o,the cc \vetly, rSlamyect ions; in a nunber which
coi nci des %??Ehgﬁggn&%ﬁe$7¥k)§§$5cﬁgnﬁgﬁgfa%hereyd said successively
better chanftiecating,the channed hopseaygnres tora (rasrastdyes hePE¢—poor or
c ? trmect It onguencehpPst r\mdlgea(mlo lrzoat-'_zoar) nﬁﬁt%w b&ﬁﬁhstalﬁﬂéﬂ ah;;]u tiketaegnal 20
attenuat i op ane%e&i and - gl otting the best channels with regard to the
channel_qugpgﬁée statlons; and : ' :

15 - channel hopping between the channels (chl-ché6) in the base

orthogonal channel hopsequences that have been allocated to

the hopsequenoe'lists when communicating by radio on the
connections between the base station and the mobile stations.

20 3. A method according to any one of Claims 1-2. wherein
generation of the hopsequences comprises: '
- selecting the best connection with regard to the signal
attenuation parameter (6):
- allocating the worst channels with regard to the channel
25 quality paraﬁeter (I, ¢/I, BER) to the best connection in a
number which corresponds to the number (k) of channels, these
worst channels forming a channel hopsequence for the best
. connection; ' |
-~ selecting successively poorer connections with regard to
30 the signal attenuation parameter; '
| -allocating successively better. channels with regard to the
channeliquality paraﬁeter to the successively poorer connec-
tions, in a number which coincides with the number (k) of
channels, wherein said SUCCessive}y better channels form a
35 channel hopséquence for the successively poorer connections; -
- choosing the poorest connection with regard to the signal

attenuation parameter; and - T

This Shee,
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pvararreter to the poorest connection, in a nunber which coincides with the

nunber (k;”d),jmgmnnel s, wherein these best channels form ?%584884 any one

hopsequence for the poorest connection. 25 4. A nethod acco
of Clainms 1-3, conprising the steps of - sorting the connections wth
regard to the signal attenuation pararreter [err]; and 30 -_storing the
sorted connectionsin a‘sorted connectlo gist ( LA ctdaN
connections are stored while sorted.in accordancei *?%%&%%i%}Séﬁt
attenuation Earaméetl?é thé. Pésmetém};rﬁ&l@grﬂ%mhi H| " ;
conprising t S 0 sorti e best channe c c W
regard to theq‘ﬁ?;(]h Abs i indard pgga Peregt |ﬁ°ﬁnﬁ‘an’o‘é‘§' cdPr & JHHRRRK by
the nunber ofwitiginecoincides awiitheventnumgbea(Re! ofo EIRGHIRIIGSS ‘méraﬁ,
establ i shed qquaet |, ( a st o qggp

%E dHarndie PB0ra o gilh %%nt?? ore%‘;éseg% %cotf ance

sorted channel list (219), salrd channels b

with the chamr%IQQW%1%ter 15 6. A method according to any one
of Clainms 1-4, conprising the steps of - sorting-out the best channels
(chl-ch6) with re ard o the channel qual i a ter [err] in a pupber
whi ch exceeds‘{]'t he d,pc 88ﬁ§é89| Bﬂ W%T% ﬁﬁéﬁﬂ@ 1RdpsEoMRnttnd or
connecti ons tthe Q@ps &@fe still not establ I shed are generated before

establ i shing g %&qm%%@&'mﬂaét oﬁéo(fviﬂg Fdarid" e%n%hégaﬁﬁ A&éndfé)”ed

channel _|i st 19) erein t anne S are Stored sorte n-accor dance
with ticha cﬁﬁﬂql‘ﬁteﬁar Aét &9 25 7. A net hod according to any one of

Claims 5 and -6,sturdng heespetel VEoRNEPELSNONEn ( borekdaE8nAebecoRdl it
accor dance i {4y 4121 dndP&iA ' 8HS bBnhBELIBRECUr& MBF i deda AN
accordance with the signal attenuation parameter.

15 5. A method according to any one of Claims 1-4, comprising
the steps of . : : :
- sorting-out the best channels ( chl-chs) with regard to the
.channel quality parameter (6) in a number corresponded by the
number of connections, and generating channel hopsequences
20 ‘for established connections (F1-F3); and
- storing the sorted channels in a sorted channel list (219),
said channels being stored sorted in accordance with the
channel quality parameter.

25 6. A method according to any one of Claims 1-4, comprising
the steps of
= sorting-out the best channels (chl-ché) with regard to the
channel guality parameter (6) in a number which exceeds the
number of cbnriections, wherein channel hopsequences for

30 connections that are still not established are generated
before establishing the connection; and _
- storing the sorted channels in a sorted channel list (219),
wherein the channels are stored sorted in accordance with the
channel quality parameter.

35 .
7. A method according to any one of Claims 5 and 6, wherein

respective connections (F1-F3) are selected in accordance
_—
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channel s are allocated to the respective chosen connections in 31
accordance wth said connections and in accordance with the positions of
sai d cRYNPM287% h the sorted channel list (219). 8. A meRGRRESNEWSS ding to
Claim 7, wherein channel allocation is 5 base orthogonal. 9. A nethod
according tao Caim8, wherein generation & He=camaal-Jhonsequences -
i ncl udes generating.of a further channel AS BEEREh channel
hopsequence t hat,- has al ready been 10 3(t)nerat adpL}wasl ng @ dupl ex

: h I Sige £ 2 d
connect] ofbert theld) BOsThiSHRCTE, tRS Rohnth FoFBeF R LBHchiRai (2 51) Ahnel
hopsequensdergin nghaane;zSSqm aaktotytede toupthe spapqulVQS chos®n A
et hod_accoitiditihe 3hM docdhBiifld) GARAT 8 onhlaerabaanehndongequences

conprising the steps Qf generatipg, two channe opsequences for respective
connect i orRE]IFAange with thg BASLTLens RN sfdskchabReds incthe Ry in
accorsianc&:h/artﬁ'elt hﬁsid gma.lg)attenuat ion parameter [err] of the 20 .
connections and in accordance with the channel quality paraneter (I, dI,
BER) of said channels for both said channel hopsequences. 11. A nethod
accor di ng &0 Claimethpd wesoxidinghgosCyaim 4t t hereinrchrnnadketaiodaerr] for

the conneqiidgisid Igh—;@)or%lh%ggﬂaqr ated by 25 neasuring signal attenuation
in the uplink. 12. A method according to C aim 10, wherein generation of

the signal attenuation paraneters [err] for the connections (F1-F3)
I nclamles reasurd mgthbdt daecerdind tﬁ mmimt 8 prwherdire génerhtibn of t3ie 13. A

nmet hod accg I it

par arreters&H“r{% nggﬁ%‘glh%gh es meas %ﬁ%'ﬁrg%gB &tahgﬁqu%gwl ng groupyof
val ues, t Hhopseaiengenfer veagk, K chpanel| hspseﬂaﬁuéeaﬁbatth@alﬁ taJe!F%ﬂrY rate ‘
val ue (BE@eérQrgéﬂ&diﬂﬁmﬁys usingh@ dAblek spacing, wherein pairs of

channel hopsequences are generated for said conn_ections (F1-
15 F3), and wherein the channels in each pair of channel
hopsequences are mutually separated by the duplex spacing.

'10. A method according to Claim 8, wherein generation of the
channel hopsequences comprising the steps of
20 generating two channel hopsequences for respéctive connec-
tions (F1~F3), wherein said channel hopsequences are generat-
" ed in accordance with the signal attenuation parameter (§)
of the connections and in accordance with the channel quality
parameter (I, C/I, BER) of said channels for both said
25 channel hopsegquences.

11. 'A method according to Claim 10, wherein the signal
-attenuation parameters (6) for the cc_mnections (F1-F3) are
generated by measuring signal attenuation in the uplink.

30 -
12. A method according to Claim 10, wherein generation of
the signal attenuation parameters (¢6) for the connections
(F1-F3) includes measuring of the signal attenuation in the
downlink. '

35

13. A method according to Claim 10, wherein generation of
the channel gquality parameters (I, C/I, BER) . includes

This Sheet Has Been Rerlaced

R A ' [




T4. A nethod according to Caim 10, wherein generation of the channel
qual ity paygsgssss (I, C 1, BER) includes neasuring one of P(]_.p E9s}09§5

toll owi ng group of val ues the interference val ue, the dI HPEEERd t he
bit error rate value (BER) for.the channels int I|nk, and formng
fromsaid values a nean value rel-ating to one an{ :

15. A nethod according to ‘Cai'm 10, ‘wherekq genefjatio t'"\"f‘e?%ﬂ?m el
qual ity parameters (1, C/' |, BER) includes neasurisg—ene. dTA ﬂ% foI llowi ng
gr?Up o:‘ val( u@saBER §1|ilemtﬁﬁfé efemsel ml.tgutﬁd@r%lp uglmﬁw ta;h@ bhtefres:
rate val ue r e n_bo e .u e.down

formng from %%%%l ]I"ffe’s tj"ehg"nﬁ 585' af‘a Eﬁﬁ %ﬁt (e £ gﬁéuﬁnﬁagﬁg
sane channel .£a®6. the nehamnelke cior digg upli®ikai m 10, wherein generation of the
channel quality paraneters (I, C1, BER) includes neasuring said values for
those channels that are allocated to the base station. 25 17. A nethod
accordi ng to ¥ aj nd 1methed cRGCOERERA FBNCHRIRNA0 hYRRERLIQUERREYABEPRMRE er S
(1, adi, BER)thecIMémawallrigysapdrmbunsf o{Ig sc;hs,et BER)al I:.neh]ﬁdéel s

|ncI uded in t ti 1 neth accor
Caima1, mherlgzé:négg‘}'ﬁrg 1o o%’itehgoi‘%ﬁf%;e‘gné a\‘?t(gf pvaarla‘tl%s[ g:?' 9 gheg BER)
i ncl udes rreasem':ﬁg"%b!-l% e &I valugl anghthachit erpomamte Natlhe ( BBR)

comuni cati ONgop theSYH&AMeld: ih wodoﬁﬁfﬁmeh nanao ffaﬁdlmgl&rame&sw
al | ocatigon of tge channel hopseque ces |ncI udes the transm Ssi o one of

the chahflel- hEPIRERER SR WollG TRIFE ing 4 9&%&% o Famsy nelst 10
(201- 203, 204-206) in the base station (BS1) and in the nobile statlon

(MB!-M53) respegcti e c kNg o 9
transferring ?ﬁ aﬁ%&?gﬁogé’ggﬁéggg €§oe?' ﬁiﬂh%bée%%%?éﬁl [ §§' 8?’8%%{1 gg) of
the 15 mbutbest@am(mlm vaxametexrsr ol Icha®ibl EBFRICHLncludesn
arrangenent rﬁé&éhf‘ﬂn? Coné@ B O Wﬂ@ﬁhh@n grou GfFBva'iILCbé Hedhkargekase
station IgBS and at. | east og}(éﬂr;m | e st t!\:g {) erelln CQ%%%I
hoppi ng?t f PREE YA HEE neehf e and The e2to2 rale valte”

. for the channels in both the up- and the downlink, and

forming from said values a mean value which relates to one

and the same channel. -

20 16. A method according to Claim 10, wherein generation of
the channel quality parameters (I, C/I, BER) includes
measuring said values for those channels that are allocated
to the base station. |

25 - 17. A method according to Claim 1, wherein generation of the
channel quality parameters (I, C/I, 'BER) inc_l_uc_iés_ measuring
said values for a subset of all channels included in the

. radio communications system.

30 18. A method according to Claim 1, wherein'_generation of the
channel quality parameters (I, C/1, BER) includes measuring
said values for all channels included in the radio communica-
tions system. - |

35 19. A method according to Claim 18, wherein allocation of
the channel hopsequences includes the transmission of one of
the channel hopsequences in said pair to a respective

R .
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e i) bet ween the base station and the
fiections are subj ect to signal

20 - (chl-ch6) for CERRAG!IRRS.REL:
nobi | e stations, and
at t enud¥P86{0297% g Eﬂmﬂ mchar acterized in PCT’ﬁmﬂoosﬁﬁhe

arrangenment further (212) —for_—generati-ne—a —3i gnal
attenuati on pararreter [err] 25 for respe tnmgsggﬁrnaasmﬁm F1-F3); -
means (216) for: generating a channel qualifty parRHPRMED( |, BER) for
respective channel s” (chl-ch6); - neans3%228—fFor="gereral t | east one

channel ho se uence f e ti necti.ons, ei n hann
hopsequence®PREEYHRT® g"lst ZSSE ﬁﬁgr ‘?'Jf(')z%) &I’?aﬁ’f’i%e}%a F&@%ﬁ f%ﬁli he
connect i onah@pin thednedicleistadiah dmnﬂsmom@eemdselg generated in
accordance with the signal attenuation par aneter:[err] of the connections
and the channel g@i%q\; par aneter (I BER) of .the channels, wherein 5

the better2@- coh acsoRdiRgr £ %Ia-"f’b k%ve COMprising: ERAREESRTHAT anet er |
t he psorerthéechimel| kopsddudincel o r&@&ﬁ:ﬂs@qﬁbﬁc@himaeh qnalu-turs)

For ol 1 ocatt ndencHaRAER o FRDIR cRust eds T 1% Fogsibedle RpBelence
list (201-SBCCRD4-206) of the base station and the mobi |l e stations and for

control ling channel hoppi ng between the channels (chl-ch6) in the channel
hopsequences that have been allocated to the hopsequence | i sts, when

comuni cat#hy KA rAIdT NIRRT FRIAS IR e adi \romw atiopsEYELENS (BS1)
and 16 tm mbhecledshat & obasé I\/B&aﬁﬁ‘x) (B21) Aandr aanfeastt onel adbbhlet o

di | ud
st at f’oﬁo?'é%*fz&f&é TSR, WHSERLR ORaRRLP M HBnd gy CBErBTET
or t hogonal betuesk| channekeppehl-¢h6 bf fert canneckibens chahrEd) betweenhs) @

for connecghenpabElskakibal ween ﬁﬂae ﬁ&ﬁ'ﬂété‘éé@{bﬁ‘d df® WREELEn SERET ONS,
and wherein the cpnnections aretﬁ}tg ect rﬁﬁTSI na t,tenua |on an

i nt erferen‘c‘:‘énn%‘ﬁ?r%? TS SR ILS 10 BRE 1PREFEAES 25
- Mmeans (2éﬁ¢et whaysetiertiizef dnstiyat|the hrnaagemanpafwmter ipedufes

~ means (212) for generating a 51gnal attenuatlon parameter
(8) for respective connections (Fl- F3).
- means (216) for generating a channel Quality parameter (I,
C/I, BER) for respective channels (chl_—fchG);

20 - means (220) for generating at least one channel hopsequence

for respective connections, wherein a channel hopsequence
includes a number (k) of channels between which the connec-
tion hops, and wherein said channel hopsequence is generated
in accordance with the signal attenuation parameter (§) of
25 the connections and the channel qualiﬁy:parameter (1, -c/I, .
BER) of the channels; and : -
- means (CPU) for allocating the channel hopsequences to a
-respective hopsequence list (201-203,]204-206)-of-the base
- station and the mobile stations and for controlling channel
30 hopping between the channels (chil-ché) " in the channel
hopsequences“that have been allocated to the hopsequence
lists, when communicating by radio connections (F1-F3)
between the base station (BS1l) and the mobile stations (MSl-
MS3). '
35 '
22. An arrangenent i‘elatihg" to radio communications systens,
wherein the arrangement includes a base station (BSl) and at

QT



for respective COﬂﬂEC[iOHb (Ft= means (216) for generating a channel

o)
quality for respective channels ( -
means (25\8? Fﬁir gen ﬂ!’ﬁ, mﬁ 'i one ‘channel hopsequence ]s§§§§a gspectlve
‘connecti ons, mherel psequences are base orthogonal so that
at nost one of the connections (Fl F3) mnll"‘“““‘““"un—ﬂ-;= hannel
(chl-ch6) within the base statlon (BS1) 34 p Séﬁ@ETHA&ﬁEENndnt (t =0,

1, ..., k), and wherein " channel hopslquen&gﬁﬁﬂgﬁﬂks allnunber (k) of

channel s betﬂéﬂ&t“@h&%&ﬂﬂ&%@@iérpf‘(ﬁms ndwmqmsaédoatnb?aﬁalone

channel hop sequence. i s enerate In a ance nal nuati on
oot e GohaRReLoheBRLSE: Lo, et sRAteNcoERaRRS) CheanelS Ig 2

(1; Cél BEE&onﬁeebbonﬂaﬁn£+E3)vﬁ&tweéntﬁhelhﬁdsastatlonnaadtﬁha mebm&érl o
regard to t
W on ¥ egard TESERGAS  hd Wi ol AAUS Eddect ithe) A" rﬁubﬁ‘éfﬁh%%%%éeﬁ%e for

t hat coBnect abhenuation nane @EF@Ffﬁﬁﬁnaﬁbodﬂﬁﬂﬁgﬂﬁﬁ@ nie| thedseghences
to a 15 r §ppaAGeMEnt OPSLENER CEndlwded 201- 203, 204-206) of the base

station and the nobil aiions, and for control channel
botweon che srERRBRStEaR) hok) GenSTatin & Thdriad, sikeriAtI R PREREEEEENcos
t hat have beéﬁ)afbncaespecblveec@nmeehumnsdEifilnNmen communi cati ng by

radio on th t at d
t he nobil e gtgﬁggﬁg &fgf)( Gi%fgng%gnr Qﬁ%ﬁgﬁ% ccor k%ﬁ?@@g%?siﬁéag
C ai 5181 anf/%2, BEB pEPE| FeSPegeive ¢hannels, %R*TQHﬁj'the connections with

regard to t hei hedls (220 YWEel géheﬁalain@raﬁ)%&mt eﬁe[aiardnelahd»pseqaan&e
(215) for stgrlpgéé§§# orted _conne

stored sorte £ SonreRighy (st Bala St BRbraiipndst

are base orthogonal so that at most one of the connections
(F1-F3) will use an indicated channel (chl-ché6) within the

15 base station (BSl1) at each time point (t=0, 1, ..., k), and
wherein a channel hopsequence includes a number (k) of
channels between which the connection hops, and wherein said

at least one channel hop sequence is generated in accordance

with the signal attenuation parameter (§) of the connections

20 and the channel quality parameter (I; C/I, BER) of the

channels; and

- means (CPU) for allocating the channel hopsequences to a
respective hopsequence list (201-203, 204-206) of the base
station and the mobile stations, and for controlling channel

25 hopping between the channels (chl-ché) in the base orthogonal
channel hopsequences that have been allocated to the hopse-
quence lists when communicating by radio on the connections

. (F1-F3) between the base station (BS1) and the mobile

stations (MS1-MS3).

30
23. An arrangement according to any one of Claims 21 and 22,
comprising
- means (214) for sorting the connections with regard to
their signal attenuation parameter (§); and

35 - means (215) for storing'the sorted connections, wherein the

connections are stored sorted in accordance with said signal
attenuation parameter.
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24. An arrangenent according to any one of Cdainms 21-23, conprising °
- means (218) for sorting-out the best channels with regard to their
channeW@ #2919y paraneter; and - means (219) for st OPCTIREISNNRS4 sort ed
channel s, wherein the channels are stor ScES ance with said
channel qual-ity. paraneter. - .
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34

24. An arrahgement according to any one of Claims 21-23,
comprising -
- means (218) for sorting-out the best channels with regard
to their channel quality parameter; and

5 - means (219) for storing the sorted channels, wherein the
channels are stored sorted in accordance with said channel
quality parameter. -
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