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CCNNUNICAIl(ﬁ]CHANNEL SELECTI ON I N CELLULAR RADI O
COVMUINI CATI-ON . SYSTEMS BACKGROUND OF THE | NVENTI ON 5
Fi elid’ of the | nvent i on The i nventi on rel at es to
cellul ar radi o commumikation systems and, nore

particularly, to the COMMUNI CAT I@% Stigaiosesnt, Sf1.m@rtien cogmuni cati on

channel s in such : | story of the
Prior Art P CELLUL%S%ﬁfQquPW%ICI?%%?% SY%W% wer e

first inplenented, specific frequencies within a basic
frequenci es BAOKGR@ﬁﬁﬁUG?C’fHEr 3RYBnTIBRNE assigned for
5 ' Fi f the Invention

The invention relates to cellular radio
communication systems and, more. particularly, to the
assignment of radio communication channels in such
systems. _

10 Hi ry of Pri r ,
" When cellular radio systems were first
'implemented,"specific frequencies within a basic
(ﬁ . frequencies range were assigned for communication
between fixed radio base stations and mobile
15 subscribers wusing analog mcdulation techniques.
. Correspondingly, the mobile radio transceivers
available ,to mobile subscribers at that time were also
capable of transmitting and receiving radio signals
only on the asgigned radio frequencies within the basic
20 frequency range-and could communicate only with-analog

modulation techniques. _ |

As the use of cellular radio systems increased
over the years, the limited number of basic frequencies
assigned by the communications authorities for that

N 25 usage became increasingly congested leading to the more
C : frequent occurrence of call Blockages due to the
unavailability of a communication channel frequency for
use by a calllng or called subscrlber To decrease the
level of congestlon. in cellular radio systems, an
30 additional frequency range, referred to as extended
frequencies, was assigned for use by cellular radio
systems. Thls addition made avallable an 1ncreased
number of communlcatlon channels in each system, the
added frequency channels all lylng in the extended
35 frequency band to accommodate:ia greater amount of

traffic and an 1ncreased number of subscribers.
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communi cation between fixed radi o base stations and ——~—-15-—-""1obi T €
subscri bers using anal og nodul ati on techni ques.

Cofriespondingly, the nobile radio transceivers Tmsﬂwa}hsBﬂmRﬁ1““1|ab|e
to nobile subscribers at that time were al so \“\‘“l“

transmtting and receiving radio signal s2- SS|gned
radi o frequencies within the basic 20 frequency range and coul d
comuni cate only with anal og nodul ati on techni ques.

As the use of zmdl| whanfaatiivedywhérh wotrldasegshmunicate not @mby bhe years,
the limted nuphel, ofhHaghe Wﬁﬂ;ﬁ“‘éh@snbas freguﬁi@?s' Qaﬁ BhEe
communi cati ons aut%orl I es ig ecane

i ncreasingly c@lr@@ﬁredradémphgmels within theh{'extegded tfﬁeqﬁepéy'f'requent

occurrence of gahde. At thls bd;gﬁ&sag&m d%xﬂn@lﬂﬂ%ﬂiml hiabi bbty of a
conmuni cati on annel uengéijor use b % Hllng or called
subscri ber. T%rﬁgﬁﬁﬁﬁgerﬁﬁgeFeFQPkb %gﬁﬁb Ingh palog modglatippy i ar
radi o syst ens, Howeweltl tdioral thegquenaydr ahga, be mobile transebeveed to as

t he extended freguenci S. as ne 1 [ U cel L.ul ar
radi o systens. §% 43 ﬁgltlon nadéhg gYSte"‘-WhlégbiVé%?e éﬁ)lné?egged

nunber of comnmwnatnng émanpetls the basic angn extendsdt Empqukecydded
frequency chanpglgedlds lWH1N9as mobi3e trahBcokhfepX! GRIEH E&GﬂHeBﬁiyba“d

to accomodate a
10 operate within the basic frequency range, it became

necessary to have each mobile station identify to the
system its frequency capabilities upon seeking access
to a communication channel so that a channel assignment
could be made in accordance with the specific frequency

15 capabilities of the requesting:mobile transceiver.
When digital modulation techniques were added to
the capabilities of the radio communication channels
available between a base station and a mobile, newer
subscriber units were provided with_transceivers of the
20 so-called "dual mode" type. Sueh mobile transceivers
are capable of operating with Eeth analog modulation
techniques as well as digitalmedulation techniques
* within both the basic and extended frequency ranges.

s

This additional capability added a still further
25 parameter which must be indicated to the system by the
mobile when seeking access to aiﬁommunication channel

and a consideration which must be evaluated by the

system ‘when assigning a commuﬂkcetion channel to a
mobile seeking access. ff:_

30 In conventional cellular radlo telecommunication
systems, the decision-making algorlthms necessary for
the system to assign available communlcatlon channels
to a mobile as a function of 1ts frequency/modulatlon
capabilities were hard coded 1nto the software of the

35 cellular switch. While these technlques adequately



greater amount of traffic and an increased nunber of
subscri bers. However, new nobile transcei vers needed

-2- ~to be designed and manufactured whi ch woul d communi cat e

not only on radio channels within the "basic frequency"” range, but

al so on radio channels within the "extended frequency” range. At this
time all conmunications in 5 both frequency -ranges took place using
anal og nodul ati on. However, since there would then be nobile

transcei vers opelwedndgihwi t hikrablae st ésswki div wensuring thatbeachf
operating in bahbh; fdesdasidn andoile8d89gned a communication channel

which will work given its particular capabilities, they

did not enable any flexibility in communication channel

5 assignments to be incorporated into the system through
taking into consideration parameters other than
frequendy and modulation. For example, there is no way

to allocate communication channels as a function of the
priority of service accorded to a particular mobile

10 subscriber or to assign a particular communic'ation
channel depending upon the service features to be

N

provided to the subscriber during the connection.
It would be.a distinct advantage to enable an
operator of a cellular radio system to custom configure
15 ~ the parameteis to be employed by the system in
allocating communication channel assignments to
optimize the service provided to a subscriber within
the system. It would also be desirable to enable the
providing of unique call handling priorities within the
20 system as a function of the classes of service

) subscribed to by individual subscribers.

SUMMARY OF THE INVENTION
In one aspect, the present invention includes
25 allocating communication channels within a cellular
telecommunications system by assigning a call type to
each communication channel request received by the
system. The communication channels available within a
cell of the system are arranged in preselected
30 communication channel groups with each being associated
with one or more specified call types. Each
communication channel request is assigned to a
communication channel group based upon the call type
determination thereof. A communication channel is Ehen

35 selected from the assigned communication channel gréup
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frequency ranges, as well as nobile transceivers which 10 could only
operate within the basic frequency range, it becane necessary to have
each nobile station identify to the systemits frequency capabilities
upon seeki ng access to a conmuni cati on channel so that a channel
assignnent could then be nade in accordagce with the 15 specific
frequency capabilities of the requesting nobi | e transcei ver.

When digital nodul ation techni ques began to be used on the radio
comruni cat i on shsodkitsedwditaibatbenMenypeband shat icall?2@ssocdmted nobil e,

never subscr! DEECHNLRS USRR.RANLASH Yhhlnar rechtRoqsl WLiAld IS

so-cal |l ed "duawlﬁnd transcervers are capabl e of
operati ng wnthtbethelectedanemmgnngduianlGhanaehnlques as well as digital

modul ation techniqgygs M thip.oth ggﬁec@askpf ar&qierS invehkaRged

frequency ranges This additional _capability
anot her %araneF@Wm“ﬁFEﬁth9§tCB§nne 1s aFﬁdﬁ@&FSHepowtﬁél§y§t@ﬁﬂﬂylﬁﬁe mobi | e

when seeki ng telec@ﬁﬁﬁﬁﬁc&@1@n§0ﬁﬁy§téﬂ\tlB? cbaenabfaadng certhiigh nust

be eval uat ed by Lhe SYSIS SR 2934 00193 I actITIN STy Qlnel to

The pre- def.:Lned _characterlstlcs are compared to the

characteristics of the communicjjé-t-ion channel request

10 and the call type which is ass_eciated with the pre-

defined combination closest to t'.he characteristics of

the request :Ls accepted as the call type of the
communication channel request.

In a still further aspect of the invention, a

15 communication c¢hannel is selected within a cellular

telecommunications system in ) Which one oOr wmore

chara'ct-eristi'_cs are defined by one or more values and

at least one of each of the vaiues is selected as a

default value. 1In additiom, the '..fcha.racteristics of the

20 communication channel request are compared to the

characteristic combinations associated with each of the

pre-defined call types and ones c_:"_ff'_the characteristics

of the communication channel reqiiest are sequentially

-modlfled by resetting one of its deflnlng values to the

25 default value thereof in response to a failure to

obtain an exact match during - comparison. The

mod1f1ed characterlstlcs of the’ commun:.catlon channel
request are successively recompared using each of the
- successively modified values, tc\the characteristic
30 combination assbciated with each ﬁte%defined call type.
a';t-_ed with the first
pre-defined combination which ;ﬁaﬁtches the modified

The call type which is ass

characteristics of the request is accepted as the call

type of the communication channel.request.

i
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I n conventional cellular radio tel ecommunication

systens, the

deci si on-nmaki ng al gorithnms necessary for the systemto assign
avai | abl e conmuni cati on channel s to a nobile as a function of its

frequency/ nodul ati on 35 capabilities were hard coded into the software

of the - 3- cel lul ar swigch. VWi |l e these techni ques
adequatel y sol ved the problemat issue by ensuring that each

nobile station is only assigned a comuni cati on channel

accordi ng

its particular 5 Infyeguanoyhandaspdutatche sgpabnl ofi ¢he phregeditd not
invention includes means for detgrmining the call type

associated with a particular communication channel

seizure request coming into the system. The call type

5 determination is based upon the capabilities of the

mobile stations, the characteriétics of the calls and

the characteristics of the subsdribers.

Means are

provided to associate a list of ‘communication channel

groups with a given call type on a cell by cell bgsis.

10 The call type is used to.deter@ine the communication

channel group from which the cdﬁmunication channel is

selected for assignment to the ¢all.

BRIEF DESCRIPTION OF THE DRAWINGS

15 For a more detailed understanding of the present

invention, for further objects aﬁd advantages thereof,

reference can now be had to the follow1ng
taken into conjunction with accompanylng
which:

description,
drawings, in

20 FIG. 1 is a block diagram illustrating a cellular

radio communication system within which the present

invention is implemented;

FIG. 2 is a chart illustrating the prior art

technigue of assigning communication channels;

25 FIG. 3 is a block diagram iilustrating one aspect

of communication channel assignment in accordance with

the present invention;

FIG. 4 is a chart illustraﬁfﬁg-an exemplary call

types tree employed in the presént invention;

30 FIG. 5 is a flow chart iliﬁstrating a method of

call type determination incld ég' in
invention; '

FIG. 6 is a flow chart illu:
communication channel selecﬁibﬁ ”;f

”

35 invention;

the present

'”ating a method of
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allow flexibility in communication channel assignnents to be

I ncorporated into the systemthrough taking into consideration

par anmeters ot her than frequency and nodul ati on. For exanple, there
was no 10 way to allocate conmmunication channels-as a function of

the priority of service accorded to a palti cul ar nobile subscri ber or
to assign a particular conmunication channel dependi ng upon the
service features to be provi ded to the subscriber during the

connecti on. FIG.| T imud dblmecka disgiviamc il ddsandaimey ttthee naixtthean

operat or of a % ég}%ﬁr éf‘d' %oﬁﬁ\%tr&@attt%.o%UStgﬂhﬁggll Jasai %nmené he 4

paraneters to g A muAiat i on
channel aSS|gnﬁ§ﬂP§d5nC§rﬂth the Pﬁ@s@yﬁlﬁhfenth@nseﬁndce provided to a

subscriber within 2fz1¢g, %h%j§w§t§fbw Eha%@uhﬂ1ﬁ5§9a9§n e&'h@QH%dﬁbf
provi de unlque cal |  handli ng priorities thint stemas a

function®of th€eELBiBEs BRTS meter?erﬁﬁﬁ?%ﬁﬂﬁ%¥|B@&htoqﬁw URdicAtd R

subscribers. cRannelSUMMBRMAGENTHE N N\A¥Brddnce with tHé @iesspect, the
pr esent inventkggehegggdes“_

DETAILED DESCRIPTION k
10 Referring first to FIG. 1, there is illustrated a
s ' conventionalleellular radio commﬁnication system of the

.}'

type to whichfﬁﬁe present inventibn generally pertains.
In FIG. 1, an arbltrary geographlc area may be divided
into a plurallty of contiguous radlo coverage areas, OY
15 cells Ci- C10.  While the system of FIG. 1 is
111ustrat1vely' shown to 1nclude only 10 cells, it
should be clearly understood that in practlce, the
number of cel;s will be much larger
Assoc1ated_w1th and located within each cf the
20 cells C1-C10 is a base station designated as a
eorrespondlngfehe of a plurality:bf base stations Bl-
B10O. Eachedf'the base stations B1-Bl10 includes a
transmitter,- a recelver and a base station controller
(i | as are well known in the art. " 'In FIG. 1, the base
25

stations B B'thare 1llustrat;iely located at the

ch of “fl, respectively, and
are equippe' -h%omnl dlrectlonal antennas. However,
'in other coni
the base st

uratlons of the cellular radio system,
ons B1-B1l0 may be located near the
30 periphery,_é__otherw1se away from the center of the
; -"he cells C1-C10 with

‘either omn1 directionally or

cells Cl- C10 ~and" may illuminate

radio 51gna s“
dlrectlonally Therefore, the repreeentatlon of the .

cellular rad10=system of FIG. “I'is for purpose of

35 illustration ? and is not 1ntended as a limitation
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al l ocati ng communi cati on channels within a cellular

t el ecommuni cati ons systemby assigning a call type to each

comuni cati on channel request received by the 30 system The

comuni cation channels available within a cell -of the system are

arranged in preselected communi €ati on channel groups with each

bei ng associ at ed with one or nore specified call types. Each

communi cation channel request is assigned to a 35 comuni cati on

channel group drasehe upessibke chnpleyertations of the cellular radio

- 4- def e dhnatiehithergRichA GHEUNpEakLAR CchafRglcish thes
implemented.

The cellular radio system of FIG. 1 may also
5 include as one alternative embOdiment a base station
controller which supports several base stations, as for
example in the case of the digital radio system
currently being implemented in the European countries
in accordance with the so—cailed GSM Standards. In
10 such a cellular radio system one or more mobile
switching centers (MSC) can each éerve a group of base
station controllers. '
With continuing reference to FIG. 1, a plurality
of mobile stations M1-M10 may be found within the cells
15 . C1-Cl0. Again, only 10 mobile stations are shown in
FIG. 1‘but it should be understood that the actual
number of mobile stations will be much larger in
practice and will invariably greétly exceed the number
of base stations. Moreover, whiie none of the mobile
20 stations M1-M10 may be found in some of the cells Cl-
C10, the presence or absence of thé mobile stations Mi-
M10 and any particular one of the;cells C1-C10 should
be understood to depend in pracﬁiée-on the individual
desires of the mobile stations Ml;Mlo who may roam from
25 ~  one location in the cell to another or from one cell to
an adjacent cell or neighboring ééii, and even from one .

cellular radio system served by-é MSC to another such

system. :
Each of the mobile stations M1-M10 is capable of

30 initiating or receiving a telephd'é;call through one or

more of the base stations Bl-BlOfémd a mobile switching
center MSC. A mobile éwitching é ﬁfer MSC is connected
by communication links, e.g., éébles; to each of the
illuéprativé base stations Bl%éi@_qnd to the fixed

35 publié-switchedItelephone hetwofkfﬁsTN, not shown, or
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selected fromthe assigned communi cati on channel group associ at ed
with that call type and the call associated with the comuni cation
channel request is assigned to 5 t he sel ected conmmuni cati on channel .

In a further '~ aspect of t he i nvention, conmuni cati on
channel s are selected within a cellular-8- t el econmuni cati ons system by
pre-defining certain characteristic conbinations as pre-defined cal
types. 10 The pre-defined characteristics are conpared to the
characteristics ofimhéaromfiniedat imatwirnnethiclyuemey includeé tlaa cal |

type which is a5s0cit&d é%ébn% *ae%ytm network d€T6BRf £08D1 1\8} | onpyd osest

to the characteristics of request is accepted as the call type
of the 15 cBRHRVRREL | GARREGHERNS  dRpfesgen the mobile , syifGhing it her

aspelclt Iof t he 't:aﬂeéheimc a?hd_thet _ba@émaitiah‘solalc_hﬁ@ﬂ%rllSetﬁﬁééhTttﬂfé within
a cellu eco r.ncalo e I e or e
charact e stlcgogii € J8YhER1BY Sﬁﬁ ﬁ%&éa9§|&gg Eﬁﬂ%gﬁr Iiﬁgﬂéﬂgi one of

each of the vahuescbmpaetedweéhmwna1n FIG. defhutt avel well kmoawdditta on, the
characteristic t cat.i neI re.c ared to
#n80e B ordinarGOIMIRNCAL FCHIANC! diGdesh AT q Cqmp

t he charac [ons associ at ed with each“df
also known to include more than one moblle switching

center in a cellular radio system and to connect each

10 additional mobile switching center to a different group
of base stations and to other mobile switching centers
via cable or radio links.

Each MSC may  control in a system the
administration of communication between each of the

15 base stations B1-B10 and the mobiles M1-M10 in
communication with it. For example, an MSC will
control the paging of a mobile station believed to be
in the geographic area served by its base stations Bl-
Bl10 in response to the receipt of a call for that

20 mobile, the assignment of radio channels to a mobile
station by a base station upon receipt of page response
from the mobile station, as well as the handoff of
communications with a mobile station from one base

25 through the system, from cell to cell, while
communication is in progress.

Each of the cells Cl1-Cl0 is allocated a plurality
of communication or speech channels and at least one
access or control channel, such as a forward control

30 channel (FOCC). The control channel is used to control
or supervise the operation of mobile stations by means
of information transmitted to and received from those
units. Such information may include incoming call
signals, outgoing call signalsg-page signals, page

35 response signals; 1ocatioﬁ régistration signals,

This Sheet Has Been Rerlac
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pre-defined call types and ones of the characteristics 25 of the

communi cati on channel request are sequentially nodi fi ed by resetting one
of its defining values to the default value thereof in. response to a
failure to obtain an exact match during the conparison. The

nodi fied characteristics of the communi cagti on channel 30 request are
successi vely reconpared, using each of the successively nodified

val ues, to the characteristic conbi nati on associated with each
pre-defined catbminypdcation chanhiel cal hssygemehtsh i s masisenained Wit h

the first inQQ%a$gﬂ>%g %ﬁ&PuﬁﬁﬁéEkﬁmisttPRéefsﬁstQS g0%dﬂf¥%
station travels out of the radio coverage of one cell

and into the radio coverage of another cell. The

5 control and communication channels may operate either

in an analog or a digital modulation mode or a

combination thereof as well as at a broadcast frequency

within the basic range of frequencies or within the

extended range of frequencies or a combination thereof.

10 '~ As discussed above, radio communication channels

between base stations and mobile stations may 1lie

Y

within one of multiple frequency ranges, for example a
basic frequency and an extended frequency band, and may
employ one of multiple modulation techniques, for
"~ 15 example either analog or digital. Individual mobile
radio transceivers may be capable of operating on only

one frequency band and modulation technique or on all-- -~
bands and modulation techniques, depending on the date
the transceiver was manufactured and other factors.
20 For this reason, a cellular system 1is required to
identify the type of mobile station requesting a
communication channel assignment and assign a channel
in accordance with the capabilities of the particular
mobile station making the request to ensure that
25 communication with the station can occur on the
assigned channel. In order to. accomplish this end,
prior - art systems employ a communication channel
assignment scheme of the type indicated in the chart of
FIG. 2. There it can be seen in the left hand column
30 11 that the system must first determine the
characteristics of the mobile station related to its
modulation capabilities, either analog or dual mode
(both analog and digital), as well as its frequency
capabilities of either basic or extended (both basic
35 and additional frequencies). Once the characteristics
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characteristics of the request is accepted as the call type of

t he communi cati on channel request. In yet another aspect,
the system of the present i nvention includes nmeans for

determ ning the call type 5 associated wth a particular

conmuni cati on channel sei zurgprequest comng into the system
The call type determ nation 1s based upon the capabilities of
t he nobil e stations, the characterlstlcs of the calls and

the characteristicehel wbbisubsetabess. reddtsing € a conﬂxﬁ)mlcam@ﬂ ded to

associate a lis onmuni cati on_chann Loups W th a iven call type on
a cell by cell %32??5 a5slgnifent afﬁeQEEFF%E§S§F ?uﬁgbﬁ S SFEVIR e t he
communi cati on is made basecdhaprel timeoppr iordinyweifc lavialid addmminyipest icdh
channel is I : ' a0 4t

BRI EF DESCRI PTEORPRE S ﬁ/\y@%&g {36 VAU 122 1.4F%f‘c%ﬂr$‘ore ‘detall ed
under st ahdi ng ekampdepr elegit first (and ondydnrebpicandororar maktide obj ect s

and advant agesstation capaHlléerc%)fanéﬂé‘rﬁB&@l&@ﬂoﬂOWJ.Eﬁlﬂa@ntl.? th
fol |l owi ng escription, conjunction wth

acconpanyi ng dPﬁW‘ﬁgsgr?‘ﬁu }éhgroup Jlfse that .ok assignment to an
analog communication channels having a frequency within

the basic group frequency range. There are no other
10 second and third choices for a mobile station with
these characteristics in its request. However, a
mobile station capable of analog modulation within the
extended frequency range is assigned a communication
channel based upon the first ‘choice of an analog
15 channel within the extended range and a second choice
of analog modulation within the bésic frequency ramnge.
Similarly, a dual mode mobile gﬁation was assigned a
communication channel based upéﬁ:a first choice of a
digital channel, a second choice;bf an analog extended
20 channel and a third choice of anf%nalog channel within
the basic frequency range. Thisf?ommunication channel
assignment scheme is cbnventionaliy hard coded into the
software of the MSC controlliﬁg the base station

Pt

assigning the communication channel and functionally
25 accomplishes the goal of ensurin_ that mobile stations
are only assigned to communlcatlon channels which

require performance characterlst3cs possessed by that
particular mobile station. .wﬁThls technique of
communication channel a551gnment*shown in FIG. 2 does

30 not allow the system operator the-flexlblllty of either

changing the communication channel assignment algorithm
or introducing the consideration of additional
characteristics or parameters into the communication

channel assignment determination

This Sheet Has Been- Reﬂlaced
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FIG 1 is a block diagramillustrating a cellular radi o
communi cation systemw thin which the present invention is inplenented,

25 FIG 2 is a chart illustrating the prior art t echni que
of assigning comruni cati on channel s; FIG 3 is a block
diagramillustrating one aspect -11- of communi cation channel

assi gnment in accordance with the present invention; 30
FIG 4 is a chart illustrating an exenplary call ; types-tree

enpl oyed in the preThetsystemtodithe present inventioR| GntFodscesf laaw chart
Illustrating a Hﬁ&HBQdOfllenx(/eelm of . flekfbl1i¥pe JahAn Bahkdhi baekvded n

t he present ‘
channel assignment procedures by enabling the operator

of the system to assign different levels of priority to
5 communication channel selection based upon a number of
different selectible criteria. For example, the
present system incorporates the seizure of appropriate
communication channels within a system based upon the
capabilities of the mobile stations for which those

10 channels are selected, the characteristics of the calls
themselves within which the channels are being
requested, and the characteristics of the subscribers,
i.e. based upon both the nature of the subscriber
equipment as well as the classes of service to which

15 that subscriber has subscribed. Implementation of the
present system involves a process of matching a request
for a communication channel to a predefined call type
and theﬁ.selecting a communication channel from among
the communication channel groups that are specified for

20 the call type. The call types and the communication
channel groups may be flexibly defined by the operator
of the system depending upon the characteristics of the
system itself. The system of the present invention
provides for association of a list of communication

25 channel groups to a given call type on a cell by cell
basis. Communication channels can also be associated
into communication channel groups on a cell by cell
basis and an idle . list is maintained for each

- communication channel group in each cell.

30 Referring next to FIG. 3, there is shown a block
diagram illustrating a system for communication channel
assignment constructed in accordance with the present
invention in which communication channel seizure
requests are received by the system following internal

35 generation thereof by an MSC during its handling of

T?‘?ﬁ‘:‘iﬂ‘ii‘iitﬁﬂi“m I




FIG 6 is a flowchart illustrating a nmethod of communi cati on
channel selection used in the present _ I nvention;

FIG 7 is a block diagramillustrating a 5 further aspect of
conmmruni cati on channel assignment in accordance with the present
I nvention; and FIG 8 isz2a flowchart illustrating a

nmet hod of defining paraneters associated with conmuni cati on
channel assignnent in accordance with the present 10 i nventi on.
DETAI LED DESCREP3f@Nc with a mobile $Seéeionpgef.ig.st ¢al¥F| S, 1 caldere is
(1lustrated @ grom, handofNVERL) ONTncCaldl gt [BHl & RN ICAld o Syst em
of the 15 type to ich the present invention generally pertains.
In FIG 1, an §PBPPP§r PeigoHraprtdueseatfaplbd i fekkewed by a calliptg a

plurality of ceRpedudeiSefriht £ONCHRIQAN A8, thlen, based upofieldnat Cl- C10.

[ m of I 1 i .
Wi le tge sy g%ermgnatggéﬁ commuﬁication channel selection at 23 of

a suitable communication channel from the available
pool of communication channels 24. The selected
channel is assigned at 25 and the call is set up for
communication. When the communication channel handling
10 procedure is requested to seize a communication channel
in a given cell at 21, it begins this process by

N

comparing the characteristics of the request received
to the characteristics of a pre-defined set of call

types. Each call type within the set is a unique
15 combination of mobile station, subscriber and call
characteristics. For example, the mobile station

characteristics could consist of speech modulation
capabilities, i.e. analog only or dual mode; frequency
band capabilities, i.e. basic frequencies or extended
20 frequencies; and power classes of operation, i.e. 1 to
8 indicative of the type of station such as mobile,
transportable, or portable. The subscriber
characteristics employed could , for example, be the
mobile subscriber categories “"that are needed for
25 communication channel selection such as any one or more
of the classes of service available to a subscriber in
the system. Such mobile subscriber classes of service
could include, for example, priority service, data
service, call forwarding, and mény others depending
30 upon the service features offered by the particular
system. Moreover, mobile service features may include
all those défined by the various revisions of the
standards specifications of C.C.I.T.T., ANSI or any
"other standard setting body,fincluding: transfer on no
35 answer, transfer on busy, three .way calling, call
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illustratively shown to include only 10 cells, it 20 shoul d be

clearly understood that, in practice, the nunber of cells wll
be nuch | arger. Associ ated with and | ocated within each of
t he cells Cl1-Cl0 is a base station designated as a
correspondi ng one of a plurality of base3tations Bl- 25 B10.

Each of the base stations Bl1-B1l0 includes a transmtter, a
receiver, and a base station controller: ~as are well known in

the art. |In AF&itingy hefgrwerding of inegminpnsadilsg10fgrdng of

iIlustrativel yoh©§3i 84 aéaif@ 1mmé&¥3$3 er@ACR ,Of rhhg Gellss E€41E10,
respectively, an are ped with omi - di recti onal ant ennas.

‘However , tracingy, oYﬂé?ecoﬂFF 6? tloﬂgsﬁﬁthePEéV?ﬁVar P&8F898y st em
the base st at i wast BAgBlOpphygrbey| oaatedsneandt hehannel assigamepbery, or

ot herw s avay, fromihe genter of .the cells Cl-C10 and_nmy
i nage t nesSErTaief g Cioet vk geeckigrarar) Agippbpncdand®

omi - di recti ona¢tyorkedr voice mail handling. Finally, call
characteristics could be those which relate to the call
itself such as call access, e.g. originating,
terminating, non-traffic, etc., and the seizure event,

10 e.g., access, handoff, ihtra—cell handoff, etc. Based
upon the result of the comparison, of the call with the
various pre-defined set of call types, a call type
which best represents the complete characteristics of
the communication channel seizure request is selected

15 by the system at 22. _

In some cellular radio systéms, as for example in
the systems conforming to the. GSM .digital radio
standardé, there will in the near future be a mixture
of mobile stétions having different capabilities, some

20 of them having only fullrate speech coders and some of
them having both fullrate and halfrate speech coders.
It is likely that there will be a difference in quality
requirements on the communication channels to support

~

- mobile stations with halfrate coders compared to mobile
25 stations with fullrate coders. In the GSM-system a
mobile station utilizing a fullrate speech coder uses
a bitrate of 13 kbit/s while a mobile station utilizing
a halfrate speecﬁ coder uses a bitrate of only 6.5
kbit/s. The result will be that only every second
30 timeslot is necessary foria call using'halfrate speech
coding. Therefore, two mobile stations utilizing .
halfrate speech coding-will be able to use the same
physical channel for a call, which effectively doubles
the capacity of each chaénél..
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directionally. Therefore, the representation of the

cellular radio systemof FIG 1 is for purpose of Il lustration
only and is not intended as a limtation on the possible

i mpl enentations of the cellular radio 5 system w thin which

the present

I nvention is -144pl enent ed.

cellular radio systemof FIG 1 may al so I ncl ude as one
alternative enbodi nrent a base station controller which

supports several

the digital
countries

such a cel | ul afRnFEBPE Sistedifide or IRoriGhbFRees there mightgypeching

I n accordance wth the so-called GSM_St andar ds.

centers (M5C) gaffegehceeri® Juanatly ofefdseements in order for a

5

10

15

20

25

30

35

channel to support a mobile with antenna diversity
compared to a mobile without antenna diversity. One
way to achieve diversity is to use two different
reception channels that are independently influenced by
fading. The risk of both channels being adversely
affected by a deep fading dip at the same time is
reiatively small. This technique employs two antennas,
independently receiving the same signal and therefore
differently affected by fading.

The above-discussed mobile station characteristics
employed in the present invention, could also include
mobile bitrate capabilities, i.e., halfrate and/or
fullrate speech coders. Such mobile station
characteristics could additionally consist of "antenna
capabilitieé such as antenna diversity capabilities.

Referring to FIG. 4, there is shown a diagram
depicting an example of a 'call types tree"
illustrating the way in which call type can be
determined by  evaluating certain  discreet
characteristics in terms of the value of the parameters
defining those characteristics. That 1is, for a
particular characteristic A (which might be either a
mobile station, subscriber or call characteristic), the
parameters may illustratively include either a value
a;, assumed to be a default wvalue, or a value a,.
Similarly, characteristic B may be defined by a
parameter having a value b, (a default value) or a
value b,. In addition, a characteristic C may be
defined by means of a parameter having a value ¢,
(default value) or a val-iie Cy. In the right hand
column of FIG. 4, there is illustrated a plurality of

The

bags seathdnsceddular radio systemgxihpire mpy BA&ocase of
radi 0g SUSERAPLUBECHdNi e BY dciRing ™Rl e idhd NGiEubaeean

In .
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15 station controllers. Wth continuing reference to

FIG 1, a plurality of nobile stations ML-MLO may be found
within the cells Cl- C10. Again, only 10 nobile stations are
shown in FIG 1 but it should be understood that the actual
20 nunmber of nobile stations will be_{gich larger in

practice and w || generally greatly exceed t he
nunber of base stations. Mreover, while none of t he mobil e

stations M- Mlﬁrﬁaﬂelﬁenfaﬁuﬂﬁlilnt%@& afhid®e the system mageldohcqirdel 0, the
presence or absenc gf nobi | e any

partlcular oneS5f® ﬁ%pg upon the pax%ch%ﬁ bﬁﬁ?ég%ﬁhéhﬁ%ﬁégh
depend in practheecall based upon the vatesdaassodéstedswith tm@aaﬂnle

subscri bers USEAdrasteriotie MBidSlAl A15 Mls MO 1oy By cLaamdy om one

| ocation in the c to anot adj acent
cell or ﬁelgthﬁﬁhg4oer thed walaied roklynehe index valugeP| grgr thedi o

system served aéfaﬁla/ssiai&e@rw{m;rhesl&laractenstlcs e @Bdified in
Each of the nnbble st.atigns B%O I s capabl e of initiating or

receiving a tef ﬁhBHQeEaFFBfﬁrB R:one or 35 nore of the base
stations Bl-Bl0 and (a)nolfbkeasrédadstigvith the: characteristic values

a,, by, c;, the call type CT, will be associated to it;

10 and
(b) a request with the characteristic values ag,
b,, c, will be modified to a,, b;, c, and the call type
CT, will be associated to it. As.can be seen from the
column listing the pre-defined gall types, there need
15 not be a call type for each and every .possible
combination of characteristics. If there is no call
type for a particular combina;ion, the wvalues of
individual ones of the characteristics are successively
modified (in a selected order)_to the default value
20 thereof until a defined call type is determined.
Referring to FIG. 4 again, in this illustration there
are S5 pre-defined call types 3épecified. as CT,-CT,.
Three additional branches uponiithe call type tree
remain unspecified for purposes §fiillustration of the
25 fact that not every value of eveﬁx;characteristic need

to result in a specific call @yye, and systems are

capable of handling call type -assignments to the

nearest combination of characteruﬁﬂic values which may

be determined. S
30 Referring now to the flow rt of FIG. 5, there
is illustrated a procedure by wh “the system selects
the call type to be associated ‘with a particular
incoming call as a function of an,;dependent upon the
characteristics of the request. The routine begins at

35 31 with a communication channel request and at 32 the

T uﬂiu



- 8- center MSC. The nobile switching center MSC is

connected by comrunication links, e.g., cables, to each of the
illustrative base stations B1-B10 and to the fixed public

swi tched tel ephone network PSTN, not 5 shown, or a simlar fixed
networ k whi ch may include aRgdntegrated services digita

net wor k (I'SDN) facility. The relevant connections between the
nobil e switching center MSC and the base stations Bl- B10, or

bet ween the nohjdteerWw txt“éhe‘igrééi‘nt Qhe'VSCpa.&ﬂlb{IEar chfract E518k 0&s| SDN,
are not Conpleteggglgk w{E éﬁelrgUtegéeaxgliocates Eﬁetggggcgfogrdinary
skill in the &% qu
a call type tree, of the type illustrated in FIG. 4,
which corresponds to the request characteristics. At
5 33, the system first determines whether or not there
are any pre-defined call types corresponding to the
tree branch defined by the specific combination of
characteristics received. If so, the system associates
that particular call type to the request at 34 and the
10 routine ends at 35. If, at 33, however, there are no

~

call types corresponding to the specific
characteristics defined in the request, the system
moves to 36 and sets one of the characteristic values
of the request to the default value thereof and then,

15 . at 37, the system locates the branch in the call type
tree which corresponds to the modified request
characteristics. The system then returns to 33 to
determine if there are any pr'e—defihed call types
eorresbonding to the call tree branch comprising the

20 modified characteristics. The routine continues to
loop through a preselected sequence of modifications of
the characteristics until each call is associated with
a call type depending upon the nearest match with the
then modified characteristics of the request.

25 Referring back to FIG. 3, once a call type
determination is made by the system, communication
channel selection is performed in accordance with the
procedures of FIG. 6.

As shown in FIG. 6, the system begins at 41 and at

30 42 gets the list of communication channel greups which
are assocliated to the. Selected call.type which has been
determlned for the communlcatloq channel request being
processed. At 43, the system inquires as to whether or.
not there is any communication channel groups in that

35 list. If not, the system ﬁbﬁes to conclude at 44 that

eet Has'Been Reilaced
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Simlarly, it is also known to include nore than one mobi | e

swtching center in a cellular radio system and to connect each
addi tional nobile switching center to 15 a different group of base
stations and to other nobile switching centers via cable or
radi o |inks. The MSC cgntrol s t he

adm ni strati on of communi cati on between each of the - base
stations Bl-B10 and the nobiles M.-MO 20

For exanple, dde dfsmumidation channelcotkiol béhesqlagitegl ofand nehel e
station believ 0_be int lc area sery d its
) )%%}Elng ends a‘rBl 65 . E g\f:g'p%] ?‘. 9% al for

base stations 1'n res%bnse he recelp
t hat nobile, tdetexsigedethasfi thmiieo ahanpees aw meomebipamunicagion

station by a b@ﬁéhﬁéfﬂqfaﬁggﬂyﬁ E%EeiﬁktOftH@g%yﬁgéﬂoﬂﬁges to 46 Lh@m the

nmobi | e station, as wel he handof conmuni_cations with
a nobi | €2 st at | BTt B FOMFREd cation Channe%tSFPHﬁ fzomnbbRelipk dBsponse

to the nobile dd@ddritte with a firstt béméghlohhalgaﬁtﬁm feqm, eell to
cell, while ication_is,.in Each

o the ehlle ATciie svrtal drshines aparpl yRelHet S not phexs are o on

or speech charmmyscemduatichtash abannels availalilecess thecerfieakedhannel.
such as a forvﬁgﬁhﬁﬁggiéﬁon channel group. If so, at 48, the system

10 selects a communication channel according to a second
selection algorithm and ends at 45. If, at 47, the
system determines that there are no communication
channels available in the selected group, it moves to
50 and inquires whether or not there are any other

15 ‘communication channel groups in the list. If not, no
communication channels are selected at 51 and the
procedure ends at 45. If, however, there were
additional communication channel groups in the list at
50, the system moves to 53 where it selects the next

20 communication channel group from the list according to
the first selection algorithm and returns to 47 to
ingquire as to whether or not there are any
communication channels available in that group as
before. '

25 The first algorithm defines how the 1list of
communication -channel groups associated to a call type
is used in "the selection process. A different
algorithm can be specified on a call by call basis for
each call type defined within the system. Possible

30 implementations of the first algorithm could specify,
for example,'that a certain number of communication
channels in certain groups are reserved for a specific
call type and define the order in which the groups are
scanned to locate a group with available channels. 1In

35 addition, the algorithm could specify that each time a
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channel (FOCC). The control channel is used to control S
upervi se the operation of nobile stations by neans

of information transmtted to and received fromthose units.
Such information may include incom ng call signal s, outgoing
call signals, page signals, page -18- response signals, |ocation
regi stration signals, 5 conmuni cati on channel assi gnnents,
mai nt enance i nstructions, and "handoff" instructions as a

mobi | e commun$tation cthawneked @souy 1ierridi scaanedageedfradne cel

and into the rggrlnr?turclgc\:/aeéagg Ofchaar}the & plrlevn.ousEy designhated as

reserved for certain call types could be made available
for other call types and could Specify the number of
5 times a communication channel group list is to be
scanned without assignment of a group before congestion
is declared, etc. The second selection algorithm
specifies, once a communication channel group is
chosen, how an idle communication channel is selected
10 from this group. A different algorithm can be
specified on a «cell by cell basis for each
communication channel group defined in the system.
Possible implementations of the second algorithms could
be, for example, first-in-first-out (FIFQ), last-in-
15 first-out (LIFO), based on the transmission quality of
the communication channel, etc.
' Referring next to FIG. 7, there is shown a block -
diagram of the overall procedure associated with
communication channel selection in accordance with the
20 techniques of the ©present invention. As shown,
communication channel request characteristics are input
from 62 into a decision point 61 along with a set of
pre-defined characteristic combinations from 63. A
decision as to the assignment of a particular call type
25 based upon the characteristics of the request is output
at 64. The system then enters a second decision point
65 along with a collection of communlcatlon channels
associated to call types (communication channel groups)
from 66. The communication channel group(s) associated
30 with the determined call type is output at 67 into a
channel selection point 68 along with selection
algorithms 69 and a particular seleeted communication
channel is determined at. 71 Thus, it can be seen that
the determination of the varlous parameters which go

35 into communlcatlon channel selectlon in a particular
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control and conmuni cati on channel s may operate either 10 in an
anal og or a digital nodulation node or a conbination thereof, as well

as at a broadcast frequency within the basic range of
frequenci es or wi thin the extended range of frequencies or a
conbi nati on thereof. 15 Agodi scussed above, radio

communi cati on channel s bet ween base stations and nobile
stations may lie wi thin one of nmultiple frequency ranges, for
exanpl e a circumstaiR® G Neyens v badi Ble exhegted syisequersy thend, and

may enpl oy. one af nmultiple dul gtion techniqyes, for

20 exampl e BFERSPIAVRRGTIRHE PP Hi DPALAPeRED Fa Fo custom
radi o transcei vens igayrebé heapatsiterofino perairidagasn wirllty that which isone
frequency bandgand fmdul agi,en é&?@;\l'eﬂﬁgtlg%t ggr@ilcular communicd?{§s and

modul ati on techni ques, depending date the transceiver was
manuf act @ ed acdapnRdr regeest scharacteripiics fy wiiah ride@ oiystemcy$ | ul ar

systemis requide®gdrZive may be isdaiddan dihg twits Afndobid £3eS1dd on
requesting a ) conmmuni cation channe]l _assi gnhnent, and, assjgn a
channel charactei gEE o, QIR PSR 1d (TUL S the SakE] cul ar
mobile statiomypes. In addition,tghensuleectiah of comfunication
communi cation I o1 NgrogpEt kRTcnCdbe 0558501 QPed IS th individual
10 call types may be flexibly defined. Finally, the
' - selection algorithms which are employed both for the
selection of a communication channel group and for the
selection of a particular channel from within a group
may be defined dependent upon the individual
15 .;' characteristics and preferences of the operator.

Each operator may make the appropriate selections
and provide the appropriate definitions to define the
individual .characteristics employed in the
implementation of the system of the present invention.

20 There is illustrated at FIG. 8 the sequence of steps
through which an operator may proceed in order to make
the appropriate selections in accordance with the
present invention. Starting at 81, the operator first
defines the new call types at 82 which are to be

25 recognized by the system. At'83, the system inquires
whether or not there are new communication channel
groups to be required and, if so, moves to 84 where it
defines the new communication channel groups. Next,
the system assigns particular communication.channels to

30 the new communication channel groups at 85. At 86; the
system associates the communication channel groups to
the new call types at 86. If, however, no new
communication channél groups:were required at 83, the
system moves directly at. 86 to associate the

35 communication channel groups to any new call types.
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assigned channel. In order to acconplish this end, pri

systens enpl oy a conmuni cati on channel

or

art

assi gnnent schene of

the type indicated in the chart of FIG 2. There it can be
seen in the left hand col um 35 11 that the system nust first
determ ne the nmodul afd.on capabilities of the nobile
station related to its nodul ation capabilities, either anal og or
dual node (both analog and digital), as well as its frequency

capabilities
frequenci es) .

10

15

20

25

30

35

defiwedbasi cs@r. 5 At &dt.endad (@pétherbasspearﬁaidtheo
cé%%ﬁhlcatlon channel and communlcatlon channel group

selection algorithms to be used in the system and at 88

reserves communication channels forethe new call types.

The routine ends at 89.

As can be seen, the operator_of the system has the
possibility of reserving a number of communication
channels within a communication channel group for
specific purposes. A number of remaining idle
communication channels in a given-bdmmunication channel

group can be reserved for a number of call types on a

cell by cell basis. When the number of idle

communication channels in the group is equal to or less
than the number of reserved communication channels,
only requests leading to a specified group of call
types <can access these remaining communication
channels. This enables the implementation of
communication channel request characteristics which
include certain custom call configurations such as
priority service'and other class of service features
provided within the system.

As can be seen from the above description, the

present invention enables communication channel

requests to be handled by a cellular system in a
logical and orderly manner to dptimize the channel
utilization and subscriber serv1ces offered within the
system. It enables optimized use of valuable system
resources, such_ as higher quallty communication
ehannels, and at the same timefienables the system
operation to be highly responsiﬁe to communication
channel requests which merit such?t;eatments.

It is believed that the opereéien and construction
of the present'invention will Bezépparent from the
foregoxng description. While the_method and apparatus
shown and described has been characterized as being

—
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the characteristics of the nobile station requesting a conmmuni cati on
channel assignnent are determ ned, such an assignnent is nade based
upon the priority of avai |l abl e types of channels as set forth in
colums 12- 10 14 of FIG 2. For exanple, the first (and only) choice
for a nobile station capabl e of anal og yypdul ation within only the
basi ¢ frequency group is that of assi gnnent to an anal og

comuni cati on channel having a frequency within the basic frequency
15 range. gheferaed, nobstikers seitangeandnthinadidhiateioiormay be a
nobile statio Lt ht I eristics.in i request. wever, a
nobi | e staﬂtﬁb%%%agﬁgﬁgs gﬂ%ﬁ§§t aeéag%%ﬁ%l%%?@n%ﬂ%fﬁ?? eangé ded
frequency rangenvention asadefimed &ncbheufivtidovdngchdanes.based upon the

first 20 choi ce of an anal og channel within the extended range

and a second choi ce of anal og nodul ati on within the basi c frequency
range. Simlarly, a dual node nobile station was assigned a

comuni cati on channel based upon a first choice of a digital
channel, a second choice of 25 an anal og extended channel and a third
choi ce of an anal og channel within the basic frequency range. This
conmuni cati on channel assi gnnent schene IS
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conventionally hard coded into the software of the MSC control ling

t he base station assi gni ng the 30 communi cati on channel and
functionally acconplishes the goal of ensuring that: mbil.e- statlons
are only assigned t o communi cati on channel s wh mmumlmmw nmance
characteristics possessed by that partigglar nobi |E'H!]‘m Thi s
t echni que of comruni cati on channel 35 aSS|gnnent{ . Shown .. i'h B 2: does
not allow the system : oper ator the erX|b|I|ty of
ei t her changi ngulre IS CLAIMED IS:comruni cation channel assi gnnment
al gorithm or 1 a _— . .

. . method of assigning communication channels

'i-within a cellular telecommunications system comprising:
_ assigning to each communication channel request
5 received by the system a call type;
grouping the communication channels available
~within a «cell of said system into preselected
communication channel groups each being associated with
one or more specified call types; ‘

10 " assigning each communication channel request to a
communication channel group based upon the call type
determination thereof;

selecting a communication channel from the
assigned communication channel group associated with

15 that call type; and

assigning the call associated with the
communication channel request on the selected
communiéation channel.

20 2. A method of selecting a communication channel
within a cellular telecommunications system as set
forth in claim 1 in which the call type is determined
in accordance with preselected characteristics of the

communication channel request.

25
3. A method of selecting a communication channel
within a cellular telecommunications system as set
-forth in claim 1 which includes the additional steps
of: ' _ - .
30 - pre-defining certain characteristic combinations

as pre-defined call types;

comparing said pre-defined characteristics to the
characteristics of the communication channel request;
and
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I nt roduci ng t he consi deration of addi ti onal _
characteristics or paranmeters into the communicati ork” ¢w~ 5° - channe

assi gnment determ nati on. The systew1 n E ﬂﬁ
inve%tion i ntroduces an enhanced | evel : Im uﬂ I“ mmm n
communi cati on channel assi gpgent procedurds by bndbllng t he
oper at or of the systemto assign different levels of priority
to 10 comuni cati on channel selection based upon a nunber of

di f f er ent selectahbeapdﬂngﬂas thorcgkanpype of the commuﬂi&atimmsent
system Incorpgﬁahgg 8?%§€'Eﬁgéaﬁé¥1 type which 1sa8§8§g €%§ Vﬁ;h

communi cation Chanhel
capabilities oﬁh@he|ﬁﬁﬁﬂd@ﬁﬁnﬂd(Nuﬁ¢mblnatlon15 clogkisth th@se ditamnel s

are sel ected, therabeeaakeics! b¥Sthe request. Of the calls thenselves for

which th channels are being requested, and the
characteristics of the subscri bers, i.e. based upon both the
nature of the 4. A meuhsdrobeserept ipreat canmuak ba@Soh hensi@sses of

subscri bed.

service C t ha S
| mpl enent at i on thFﬁl %re!gﬂfH§V%tgﬁi?ﬁ9ﬂwvgécﬁgb?BEeé%YSte“‘ as set of
mat chi ng a req@esthf dm acloimudi tat whiicbh&heelchacraateristics of theedefi ned

cal | type and Egﬁﬁuﬁgbﬁﬁﬁbﬂg dﬂﬂgﬂﬂyéﬁﬁéégllnclude one o%h%QQQ d¢om
anong t he communi cat1 on hanne roup
mobile statlon, su scrlber and call characteristics.

5. A method of selecting a communication channel

within a cellular telecommunications system as set.

- forth in claim 4 in which said mobile station

15 characteristics include speech modulation capabilities,

frequency band capabilities, and power class of

operation.
6. A method of selecting a communication channel
20 within a cellular telecommunications system as set

forth in claim 4 in which said mobile station
characteristics include antenna diversity capabilities

and mobile bitrate capabilities.

25 7. A method of selecting a communication channel
| within a cellular telecommunications system as set
forth in claim 4 in which said subscriber
characteristics include any one or more of the classes
of service available to a mobile subscriber within the
30 system.

8. A method of selectihg a commﬁnication channel
within a cellular telecommunications system as set
forth in clalm 7 in which said classes of service

35 include prlorlty service and data service.
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25 that are specified for the call type. The call types
t he communi cati on channel groups may be flexibly
t he operator of the system dependi ng upon
of the systemitself. The system

”—And

i

by
ﬁ St i cs
on

provi des for. associ ation of a 30 _og4list of connunicatlon channel

groups to a given cal
Conmmuni cati on channel s
conmuni cati on channe®.

idle list

in each

10

15

20

25

30

35

s

type on a cell by cell basis.
can al so be associated into

35
forth in claim 4 in which said call characterlstlcs

include any one or more of the specific call access and
the seizure event giving rise to the communication
channel request.

10. A method of selecting a communication channel
within a cellular telecommunications system as set
forth in claim 9 in which said specific call access
includes origiﬁating calls, terminating calls and non-
traffic accesses.

11. A method of selecting a communication channel
within a cellular telecommunications system as set
forth iﬁ claim 9 in which said seizure events include
access, inter-cell handoffs, and intra-cell hahdoffs.

12. A ﬁethod of selecting a communication channel
within a cellular telecommunications system as set
forth in claim 3 in which one or more characteristics
are defined by one or more values, at least one of each
of said values being Selected as a default value, and
in which said comparing step includes the additional
steps of:

comparing the characteristics of the communication
channel request to the characteristic combinations
associated with each pre-defined call type;

sequentially modifying ones of said
characteristics of said communication channel request
by resetting one of its defining values to the default
value thereof in response to a failure to obtain an
exact match during said comparison;

successively 'recomparing said modified

characteristics of the communication channel request,

A method ofgsellpst g aa ceinmuni catlilbnbakbanabd an
w1th1n aI Cgfiaigi’n%%l Qfom%?ﬁc%%%@ cg}/ge@mcf&%nngl group
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di agram
~assi ghent: -

L ..

Referring next to FIG 3, there is shown a bl ock
illustrating a systemfor comruni cati on channel
constructed in accordance with the present

]

comuni cati on channel seizure 5 requests are

foll ow ng internal generation thereof by an.MSCedutinly its handling
of traffic with a nobile station, e.g., call” cal l . from
handof f, etc. The receipt of a comuni cation channel sei zure

request at 21 iwsing |leagdd dfy saidablicd@ssivelpenattitfded raflues, ato2€hand
then, based upqihdfillcersistic JELREIRLBLLANASEANTUPEAAL);0N Clannel, sel ection

at 23 of a_suil tabl e communi cati on channe romt

pool of commffihedraharigre: ad  The sel ected channel is

assigned at 25 and tahﬁ:é@ing Saéethépcfaqu grpe d{omlﬁﬁﬂﬁa%?@et 26
re 1.s ,requ

conmmuni cat i on channel handl
comuni cat i on cﬂm queStl ﬁhﬁtg?ﬂeﬁ bgre which is @SSQSF%e@hW%t}brocess
by conparheng fﬁhstckpraedefixsédcszoﬁﬂolﬁhelb@qmﬁhreﬁ@c\h%@ the (O

t he characteri 0 efin d set f cal | types. Each cal |
type within thzﬂliéd:][sflé(jl adgé{rea&erl 1es nb‘f}haﬁe%uecﬁt Tobi | e station,
subscri ber and call

13. A method of selecting a communication channel
10 within a cellular telecommunications system as set

forth in claim 1 in which said step of assigning each

I

communication channel request to a communication

channel group based upon the call type determination

thereof 1is performed in accordance with a first
15 algorithm.

14. ‘A wmethod of selecting a communication channel
within a cellular telecommunications syétem as set
forth in claim 13 in which said first algorithm

20 includes a specification of the order in which a list
of communication channel groups available to the call
type of the request is scanned in order to determine if
each of said group contains a communication channel
which is available for assignment to the request.

25

15. A method of selecting a communication channel
within a cellular telecommunications system as set
forth in claim 13 in which one or more communication
channels within one or more groups are initially

30 reserved for a specific call type but become available
to other call types upon a preselected number of
successive scannings of the list of groups in search of
a group with an available communication channel and

ﬁ .wherein said first algorithm includes a specification

55 ~of the number of times in which a list of communication
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characteristics. For exanple, the nobile station

coul d consi st
or dual node;

frequency 25 band capabilities, i ““\W\\!‘\‘“mm es or
ext ended frequenci es, and power cl asses of operaﬁh |

8 indicative of the type of station suchags nobile,:

or portabl e.
for exanpl e,

of speech nodul ati on capabi I 4

The subscri ber characteri'stics enpl oyed

be the 30 nobil e subscriber ~categories that are

for comuni cat igmeuehnagragisecavenlabth das amheoneadl monse of thé a
f | gt SGLI stem C
classes of serwvigg,@yali \lngpoge %cﬁnﬁléla G R§lge c}:o d?téd:q‘l? r?é/ 1€ en%Sﬁ

nmobi | e subscrlber cl asse

priority serV|C%YakiﬂhiGSETOUPS§PVFéénSc%J¢0m®mmb¢@¢hgn @hdnnahbeihhrs

dependi ng
5

10

15

20

25

30

coul exa

is available for assignment to the request before

congestion in declared.

16. A method of selecting a communication channel
within a cellular telecommunications system as set
forth in claim 1 in which said step of selecting a
communication channel from the assigned communication
channel group associated with that call type is

performed in accordance with a second algorithm.

17. A method of selecting a communication channel
within a cellular telecommunications system as set
forth in claim 16 in which said second algorithm
includes selecting from ~a number of available
communicé.tior_x__channels in the group the one which first
became available.

18. A method of selecting a communication channel
within a cellular telecommunications system as set
forth in claim 16 'in which said second algorithm
includes selecting from a number of available
communlcatlon channels in the group the one which last

became avallable .

15. A met,hod.of selecting a communication channel
within a cellular tei.e_-communications system as set
forth in claim 16 in which said second algorithm
includes selecting ::fE.rom a number of available
communication channels 1n .the'g_roup in accordance with
the transmission quality thereof .

—acteristics

only

transportable

coul d,
needed
t he
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- 13- upon the service features offered by
system Moreover, nobile service features my |nclude

defined by the various revisions of the sta

CCI1.T.T., ANSI or any 5 ot her standard settln ;
transfer on no answer, transfer ozzbusy, three may calllng, cal
waiting, forwarding of incomng calls, forwar di ng of outgoi ng
calls, imredi ate service, mal i cious call tracing, voice privacy,
message privacy, 1020. nAssegeod QQnadhqytingpaigommwniCQEinﬁﬁchamm¢l
channel waAESIHNENbe1B1LeNS] SeqMiGh 3¢seell Vs Caldk
accept ance and _networked voice na I ng

characteri sti c§ossty dllbe Aligdde WAi c*ﬁré’i@tcél téa%ﬁe Second é&lglorlf@él f such

as call accessjinelddes Oféé]lélﬁlr@ £Pom taer Rudd N9, ofONakkafibiae etc.
and the sei zure event acce handof f, intra-cell h dof f ,

etc. Base&d C°‘“‘“B’Bbﬁa'%‘rfénr‘%}?tﬂn(%]§r & oﬁﬁ&??s%ns“%ﬁr‘f‘ﬁ% i, b h the
vari ous pre-dethaetiragémidsionl lqialfas; ia caldatieypehan a preselected

threshold value.

21. A system for assigning communication channels
10 within a cellular telecommunications system comprising:
means for assigning a call type determination to
each communication channel request received by the
system;
means for grouping the communication channels
15 available within a cell of said system into preselected
communication channel groups each being associated with
. one or more specified call types;
means for assigning each communication channel
request to a communication channel group based upon the
20 call type determination thereof; .
means for selecting a communication channel from
the assigned communication channel group associated
with that call type; and
means for assigning the call associated with the
25 communication <channel request on the selected

communication channel.

22. A system for gselecting a communication

channel within a cellular telecommunications system as

30 set forth in claim 21 in which the call type is
determined in accordance with preselected

characteristics of the communication channel request.

This Sheet. Has Bee
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whi ch best represents the conplete characteristics of— 20— =the =~ =
conmuni cati on channel seizure request is selected mim | m nmtem at
22. In sonme cellular radio systens, asH“mHml““ m |

the systems conforming to the GSMdigital radio : '+ ‘cstandlrds, there
will in the near future be a m xture 25-2g-of nobile stations having
different capabilities, sone of them having only fullrate speech coders
and sone of t hem having both fullrate and hal frate speech coders.

It is likely that tR2ere W | Isystem diffidrer ededtinguala t ycommunicateipn renent s
on the comuni ¢3Lin2R1CHAPASHSat Qe PHPRO t Magele!] i £ t

hal frate coders co gar eg??ohrr%b%g .tesg%a%?%ns V\ﬁéﬁ%ﬁlﬁ%e coders.

In the GSM systs&h fForth inpgdigia Sdamhgrhuthiunthiary imglyudasst e speech coder

uses a bitrat exetinsl3 fopi t peVBLEEn@ngObEéLr 81At | Matlétd2iHGic a
hal frate speech(i:[]%der uses a bitrate aof %ngélGl.S 35 kbit/s. The result

wil'l be that ofPRARRL} DS GFyPre-define types;

means for comparing " said pre-defined
characteristics to the characteristics of the
communication channel request; and
means for accepting as the call type of the
10 communication channel request that call type which is
4 associated with the pre-defined combination closest to
N the characteristics of the request.

24. A system for selecting a communication

15 channel within a cellular telecommunications system as
set forth in claim 22 in which the characteristics of

the communication channel request include one or more

of mobile station, subscriber and call characteristics.

20 25. A system for selecting a communication
channel'within a cellular telecommunications system as
set forth in claim 24 in which said mobile station
characteristics include speech modulation capabilities,

:;(. frequency band capabilities, and power class of

| 25 operation.

26. A system for selecting a communication
chénnelhwithin a cellular telecommunications system as
set forth in c¢laim 22 in which one or more

30 characteristics are defined by oné or more values, at
least one of each of said values being. selected as a
default wvalue, and in which said comparing means
further includes:

means for comparing the characteristics of the

35 communication channel request to the characteristic

hﬂngsB&chmmxd

i



-14- timeslot of a fullrate channel is necessary for a call
using hal frate speech coding. Therefore, two nobile =TT =stations
utilizing hal frate .speech coding will be able ; lu' "' 1SR4
fullrate channel for a call, 5 whi ch effectivel UWE” ﬂm acity
of each channel . In certain-cal-lular riadt:o Systems thet e-may
al so be a mixture of nmobile stations with and without ~ -antenna
diversity. In such cases there m ght be a differenqe in quality
requi rements i rFRkiERatipny pgsocictedhewith sgpior pre-delfiinedy chlant enna
diversity t&,[g@,rrpared to a nobile wthout antenna diversity. One

way to achieve diversity is to use two different reception channels
that are independentSAR#f EF@&ncedpgntially megifyingrhenessiefof spddh
channel s bei ng atheacadyisithics &f feei@dediman deePidRdénanfeép Abghbgcsanme
time is

5 by resetting one of its defining values to the default
value thereof in response to a failure to obtain an
exact match during said comparison;

means for successively recomparing said modified
characteristics of the communication channel request,’
10 using each of said successively modified values, to the

™

characteristic combination associated with each pre-
defined call type; and
means for éccepting as the call type of the
communication channel request that call type which is
15 associated with the first pre-defined combination with
matches the modified characteristics of the request.

27. A system for selecting a communication
channel within a cellular teleéommunications system as
20 set forth in claim 21 in which said means for assigning
each communication channel request to a communication
channel group based upon the call type determination
thereof further comprises:
{ means.for scanning a list of communication channel
25 groups available to the call type of the request in
order to determine if each available group contains a
communication channel which is available for assignment

to the request.

30 28. A system for selecting a communication
channel within a cellular telecommunications system as
set forth in claim 21 in which said means for selecting
a communication channel from the assigned communication
channel group associated with that call type further

35 comprises:

- el
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relatively small. This techni que enpl oys two antennas, ___independent|y

recei ving the sane signal and therefore dlfferentl f

f adi ng. The above-di scussed nobile stati otl ﬁ Mﬂ!ﬂ

enpl oyed in the present invention, could also. includ i trate
capabilities, i.e., halfrate and/ or -3ptullrate 'speech ‘coders. i

Such nobile station characteristics could additionally conS|st of
ant enna capabilities such as antenna diversity capabilities. 25

Referring to FIG 4meiamsr efos shbentandi &yomma ndebect ofg aﬁhlaﬁ@ﬂaérpl e of
a "call type ot | t I n_whi call _type
can be dgfg&%?%g%tloﬁ Cﬁééégiﬁ %I ng gﬂ%u§a¥an°ne ﬁ%%? %rSt
charact eri sti cbecameepyaidfbiliee val ue of the parameters 30 defi ni ng

those characteristics. That is, for a particul ar characteristic
A (which_m ght be a mobi l e station, subscriber or call
charactePistic), thé&?- A SYSLes eerrnnfq]iq‘%Eétnr‘-’at % | SPRHEL A RRL IO her a
val ue a[ ehahnedswitkint® & uldef adTeotimimi it fondl dias@dwrdd . 35

Simlarly, Ch%réckgrtﬁtln Cf%lémB& fﬁawﬂ¥gﬂ g%gdbxeans for selecting

a communication channel from the assigned communication
channel group associated with that call type further
10 comprises:

means for selecting from a number of available

P

communication channels in the group the one which last
became available.

15 30. A system for selecting a communication
channel within a cellular telecommunications system as
set forth in claim 21 in which said means for selecting
a communication channel from the assigned communication
channel group associated with that call type further

20 comprises: .

means for selecting from a number of available
communication channels in the group in accordance with

the transmission quality thereof.
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paranmeter having a value b[err] (a.default value) or a val ue bf[err].
In addition, a characteristic C may be defined by nmeans of a
paranmeter having a value c[err] _3(1d_ef ault value) or a value cl[err].
In the right hand 5 colum of FIG 4, there is illustrated a plurality
of pre-defined call types wibBEE%e system may concl ude

COMMUNICATION CHANNEL SELECTION IN
CELLULAR RADIO COMMUNICATION SYSTEMS

A system for allocating communication channels

within a cellular radio system in which each channel

5 seizure request is assigned a call type based upon the

capabilities of the mobile station, the nature of the

call and the characteristics of the subsériber. A

first algorithm is used to select a communication

channel group for the call and a second algorithm is

10 used to select an available communication channel from
within the selected channel group.

{no figure)




exi st dependi ng upon the particular characteristics of t he call
based upon the val ues associated wth those characteristics.
Referring to the call type tree of 10 FIG 4, if the values with the

i ndex val ue-0 are the def aul t vaI*ei and the characteristics are
nodified in the order C-B-A thénp (a) for a request with
the characteristic val ues alerr], b[err], c[err], the call type CT2
will be associated to it; 15 and (b) a request with the
characteristic val ues alerr], b[err], c[err] will be nodified to
alferr], b[err], c[err] and the call type CT4 wll be associated to
it. As can be seen from the colum listing the pre-defined cal

types, there 20 need not be a call type for each and every possible
conbi nati on-of characteristics. If there is no call type for a
particul ar conbi nati on, the val ues /of — 1 mdividual ones of the
characteristics are successively ifi (in a selected order) to

t he default val ue 25 t her eof /unti | call type is determ ned.
Referring to FIG 4 again, int i q{ re are 5
pre-defined call Thr ee
addi ti onal branch

ation t
- CTlerr

types speci fi




remai n unspecified for purposes of illustration of the 30 fact that not

every val ue of every characteristic need to result in a specific
call type, and systens wl| be capable of handling call type
assignments to the near est conbi nation of characteristic val ues

whi ch may be determ ned. 2 of 4 Referring now to
the flow chart of FIG 5, there is illustrated a procedure by which
the system sel ects the call type to be associated with a particul ar

incomng call as a function of and dependent upon the

MOBILE STATION | 1, VOICE CHANNEL ASSIGNVET
CHARACTERISTIC | ¢ 13
| 1" 3RD cHoicE 14

1INl REQUEST | 1ST CHOICE | 2ND CHOICE
" ANALOG-BASIC | ‘ANALOG-BASIC e
ANALOG-EXT | ANALOG-EXT | ANALOG-BASIC -

DUAL DIGITAL ANALOG-EXT | ANALOG-BASIC

FIG. 2
(PRIOR ART)

CHARACTERISTIC A CHARACTERISTIC B CHARACTERISTIC C PRE-DEFINED

. CALL TYPES
VALUE  VALUE VALUE: VALUE VALUE  VALUE
09 ay bo by o Cy
%'\ - ’% \% CTO
\ —
““*T——v————-CTz
I Y W s
CTy

FIG. 4

63| PRE-CEFINED CHARACTERISTICS SELECTION | - g9
; COMBINATIONS (CALL TYPES) | ALGORITHM
62 S Y 67 |
X B 65 L~ 0C
" \ > X \ -~ x - J P X — / Y
REQUEST CALL C VOICE CHANNEL SELECTED
.CHARACTERISTICS TYPE ) GROUP(S) VOICE CHANNEL

COLLECTION OF VOICE CHANNELS
| ASSOCIATED TO CALL TYPES
66 (VOICE CHANNEL GROUPS)

FIG. 7




5 characteristics of the request. The routine begins at 31 with
a communi cati on channel request and at 32 the system receives t he
particular characteristics associated with the request and | ocates
t he branch:on a call type trgey, gf the type illustrated in FIG 4,
10 whi ch corresponds to the reques? characteristics. At 33, the
system fi rst determ nes whether or not there are any pre-defined
call types corr?spondi ng to tgf tree braﬁch defi ned by tge specific
conbi nati on of 2 charact efd stics received.2d | f so, the sy

associ ates_ barticul-ay_cal | type to the request at 34 and the
routine enamIGIt CRANELI ], jat GAL hyepevey , | tVGICE CARRNENO SELEQTER ICHANNELPES
corr espond§MzuRE REQUEST he DEII@MNAHFDN Ch@E’L@GﬂM' St rCs delfSSWD' n {he

request, moves—to—36—ant—sets—orme—of—'t he—character+stic
values 20 =~ of the request tothe default val ue thereof and then, at
37, the system| oca he anch in the cﬂl type tree which

corresponds to th dlf request characteristics. The system

then returns to 33 to , determ' ne if _ _ pre-defined call

types 25 correspondi ng to the call tree bWARMHECOM]ri si ng the
MOIGEUGHANNGLS

nmodi fi ed characteristics. The routine c

( START )/‘“
Y

GET THE LIST OF VOICE 47
- |CHANNEL GROUPS ASSOCIATED |~
1'TO THE SELECTED CALL TYRE| -

43 4
e e NO VOICE CHANNEL | _
o SELECTED
IN THE LIST
FIG. 6 [saEc» voice CRAWEL
GROUP FROM THE LIST |- 46
ACCORDING TO A FIRST _
SELECTION ALGORITHM
— 48
) /

_ SELECT A VOICE
. YES | CHANNEL ACCORDING
: TO A SECOND [

Al ANY VOICE
CHANNEL AVAILABLE

IN THAT GROUP.~"

ALGORITHM
e ANY OTHER
3 — YES VoIcE CHANNEL GROUP > ] 31
N N THE UST " 7
4 - ; NO VOICE
SELECT THE NEXT VOICE 50 CHANNEL SELECTED

CHANNEL GROUP FROM THE
| LIST ACCORDING TO FIRST

" SELECTION ALGORITEHWM | )\
ALCORITHM G 52




| oop through a presel ected sequence of nodifications of t he
characteristics until each call is associated with a call type
dependi ng upon the nearest natch with the 30 t hen nodified
characteristics of the request. 4 of 4 Referring back to FIG 3, once
a call type determ nation is made by the system conmunication
channel selection is perforned in accordance with the procedur es of
FIG 6. -17-
As shown in FI stem begins at 41 and at 42 gets
the |ist of Ctérmunsmmlon ptrdinel groups whi ch

v . FIG. 5

LOCATE THE BRANCH IN
| THE CALL TYPE TREE
- CORRESPONDING TO THE |
| REQUEST CHARACTERISTICS

| —~32

70 THAT BRANCH.~" £
QHAT BRANCH 15 [ASSOCITE THAT
CALL TYPE O :
NO /| THE REQUEST C START )’8
SET ONE OF THE REQUEST 7

[ DEFINE NEW cALL vpes |82

P

NEW VOICE
CHANNEL GROUPS
REQUIRED

_TO THE DEFAULT VALUE _

!

LOCATE THE BRANCH IN 35
THE CALL TYPE TREE
CORRESPONDING TO THE {~_ 37
MODIFIED REQUEST
CHARACTERISTICS

l DEFINE NEW-VBICT | -84
| CHANNEL GROUPS

Y
ASSIGN VOICE CHANNELS
T0 THE NEW VOICE 85
CHANNEL GROUPS

CHARACTERISTIC VALUES
(w0 )

{

ASSOCIATE VOICE
CHANNEL GROUPS 10  {~.gp
THE NEW CALL TYPES

!

e |~ SPECIFY THE VOICE

F 8 CHANNEL AND VOICE

CHANNEL GROUP ~ 87
SELECTION ALGORITHMS
I .

' b 4
QECENE VO!CE CHA.WELS
FOR “THE. NE"J CALL "’prS'

( END, 3)3\89
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are associ at'e o the Serectey tall type which has bee
determ ned fo the1 qﬁﬁgmxﬁat op channel request b9|ﬁ§
processed. - Al j t ystenlipquires as to mhethg
there is any ¢o Tﬂﬂﬁ%ﬁﬁﬁ*ﬁ*ﬁﬁ%iﬂﬂe| groups in that
not, the syst¢m noves to concl ufe at 44 that

channel nay be Selected any TN rout!ne nds “45. 0 f,
however, at 43 it is MMUIQf & &ﬁ}gﬁg Al AL Sz ..Fle QiluﬂiPre
conmuni cati on channel groups 1 nh HeT TN ent s-t-6-46 and. . A
sel ects a conmuni cation dﬁ&hﬁ@mA@rR&mE@r@ﬁMMWNE¢A$&ONrSYSTEMS

accordance with a first selection algorithm Next, at 47, the

systeminquires as _to whether or not there are 15 any
communi cati on chBAREFROUNR; PELIHE] ANVENTIENect ed
comuni cat pon channel pgeddpof! £he0Indbnf8ont he system sel ects

a communi cati on chann % according.to a second sel ectign
al gorithm and ends at$ 8. }Fveﬁglﬁg tfelates to ce%%?&@@h]dé?@ﬂﬂ nes
that there are noomommicatibnomystems @, maf@nparsiewbatbp) etonthee

sel ected group, %grs%\‘xﬁéntto of radio comm ; &0 Lnaui o ﬁﬁevﬁ@(at:]}ﬁ]s?ﬁgnlolt ot

there are any ot SN Cat T chanfer groups
If not, no systems. connunlcatlon channel s are selected at 51 and the

procedurejgends at ryl y-e ere were

When cellular radio systems were first

_ implemented, specific frequencies within a basic

63 Pregquenedes frequency range were assigned for

i communication between fixed radio base stations and

15 mobile subscribers using analog modulation techniques.

Correspondingly, the mobile radio transceivers

. available to mobile subscribers at that time were atso

capable of transmitting and receiving radio signals

only on the assigned radio frequencies within the basic

20 frequency range and could communicate only with analog
modulation techniques.

As the use of cellular radio systems increased

over the years, the limited number of basic frequencies

assigned by the communications authorities for +that

_ 25 gellular usage became increasingly congested Feeding,
] Ihig led to the were frequent occurrence of call
' blockages due to the.unavailability of a communication -
. channel frequency for use by a calling or called
_ -subscriber. To decrease the level of congestion in
30 * cellular radio systems, an additional frequency range,
referred to as the extended frequencies, was assigned
for use by cellular radio systems. This addition made
available an increased number of communication channels
in each system, the added frequency channels all lying
35 in the extended frequency band, to accommodate a
greater amount of traffic and an increased number of

subscribers. However, new mobile transceivers needed




25 addi tional conmmunicati on channel groups in t
the systemnoves to 53 where it selects the next
channel group fromthe |ist according to
algorithmand returns to 47 to i nquir
there are any 30 communi cati on channel s
as bef or e. “Bhe firs
the list of comuni cati on channel gro cal
type i f.ferent

35 aIgor|thn1Eangﬁeagﬁ%%??géﬁxgﬂﬁféiﬂ gc&ﬁ?gﬁag?%lq ?°mmunlcate

- 18- not only on radio channels w1th1n the "basic frequency"

50,
cation
tion
not
roup

how

EPLACEMENT SHE
the first se
s 16 DEC199r br

vdil able in tha
al gorithm defi ne

range, but also on radio channels within the "extended

frequency" range. At this time all communications in

5 both frequency ranges took place using analog

modulation. However, since there would then be mobile

transceivers operating within the system which were

capable of operating in both the basic and extended

frequency ranges, as well as mobile transceivers which

10 could only-eperate within the basic frequency range, it

QD became.necessary to have each mobile station identify

to the system its frequency capabilities upon seeking

access to a communication channel so that a channel

assignmeﬁt could then be made in accordance with the

15 specific frequency capabilities of the requesting
mobile transceiver.

When digital modulation techniques were—added—to
thre—capabiiities—of began to be used on the radio
communication channels availabie between a base station

20 and a mobile,'hewer subscriber units were provided with
transceivers of the so-called "dual mode" type. Such
mobile transceiﬁers are capable of operating with both
, analog modulation techniques as well as digital
€9 modulation techniques within both the basic and
25 extended frequency ranges. This additional capability
* added a—stidi-—fumreher another parameter which must be
indicated to,the system by the mobile when seeking
. access to a communlcatlon channel and a—eeonsideration
' 'which must be evaluated by the system when assigning a

30 communication channel to a mob;le seeking access.

In cohﬁentional cellular radio telecommunication
eystems, the dec151on -making algorlthms necessary for -
the system to as51gn avallable communication channels
to a mobile as_a function of 1ts frequency/modulation

35 capabllltles were hard coded into the software of the

i} A_@f’iﬁwm’sﬁwé‘mé?ﬁ?




each call type defined within the system PossiQ _ YWEE

I npl enmentations of the first algorithmcould speqd WLACEMENT SHEE} for
exanpl e, that a certain nunber of conmunication: chapng¢l s in
certain groups are reserved for a specific 5 16BECm7pr nd
define the order in which the groups are scanned tojl pcate a
group with available channels. In Il acdltlon the al gor{thm
could specify that each tinme a comul roup

list is scanned, certain . C0 cat ¢hannel s Vi ousl y
designated as celd switelhy veaﬂ?’g’remg}éﬁ?%? n Spfllﬁ’i}ﬁgs a&ﬁﬂ&? Yrade
avai | abl e for ot lsedlvead | thepgsrabicenroatd isgre f byt femswmibey bhat each

times a communi Cﬂ'o'bg?ecgﬁgeﬂmgi U&ni%%sél te(a té’lecommunlcatlon c?l’gé'ei'ﬁfeeld

wi t hout assi gnnen roup be or e ‘conge ) clared,
etc. The second"sefs LGRS A wl jtas Paltﬁéélladf
communi catison ¢ capaHiflCi&.qfes hOt\!\hélj?' ade’ not

x a1 d
conmmuni cati on channel " I'S selfected
different al gor ,ﬁéﬁ;?y

] from rou
Flexibilitydg B SRGEH Tipmmat
basis for each assignments tonbyniﬁ@cbmaam&lrnﬁitcgrmw slaftiene tiroudte
system Q:akbi POSSJ L ons of the seconda?leg__orl t,hns

coul d ngf e?<ar’r'g$ Si ﬂ:gﬁl?ﬂ fP?g?mSU?rfFl ttha}rh

frequency and modulatlon For example, there %s was no
10 way to allocate communication channels as a function of
the priority of service accorded to a particular mobile

subscriber or to assign a particular communication
channel depending upon the gservice features to be
provided to the subscriber dur_:i.'ng the connection.

15 It would be a distinct advantage to enable an
operator of a cellular radio system to custom configure
the parameters to be employed by the system in
allocating communication chann_el assignments in _order
to optimize the service provided to a subscriber within

20 the system. It would also be desirable to emabie—the
pfe%eeéasg%f ';g' rovide unique call handling priorities
within the sfstem as a function of the classes of
service subscribed to by individual subscribers.

25 SUMMARY OF THE INVENTION
. In one éspect the pres'ent invention includes
' allocating commun:.catlon channels within a cellular
telecommunlcatlons system by ’ ass1gn1ng a call type to
' each commun:.catlon channel request received by the
30 system. The communlcatlon channels available within a
cell -of the system are arranged in preselected
communlcatlon channel groups w1th each being associated -
with one . or . more spec1f1e_gi call types. Each
communicat‘-icn."ri' channel requést is assigned to a
35 communication channel group based upon the call type

“ AWIENUEDY  Siiew.




first-out (LIFO, based on the signal - quality of the
communi cation channel, etc. Referring next to FIG 7, there is shown a

bl ock 25 diagram of the overall procedure associated wth
- conmuni cati on channel selection in accordance with the

techniques of the present invention. As shown,

communi cati on channel request characteristi%s are input at 62

into a decision point 61 along with a set of - 30 pre-defined

characteristic c i nat,i ons fr 63. A o . decjsion,as to the
assi gnment of a 3@%% PﬁFlEHIEH%§5%f' A communicafien chipphet nts th
characteristics celectedeffrent the assigned communﬂqﬁﬂxﬁh ohdrinel td¥oup

pre-defined charg %Csto%rlitt'e&w1th that cal % aaltﬂé)r}.sh f Rl 8y Qﬁe%The

system then enter I on poin along
col |l ecti on of with the communlcatlon channel request is as31gned to

5 the selected communication channel.

In a  further aspect of the invention,
communication channels are selected within a cellular
‘telecommunications gsystem by pre-defining certain
characteristic:combinations as pre-defined call types.

10 The pre-defined characteristiés are compared to the
characteristics of the ccmmﬁnication channel request

and the call type which is associated with the pre-

defined combination closest teithe characteristics of

the request is accepted asf'the call type of the
15 communication channel request.

In a still further aspect of the invention, a
communication'channel is selected within a cellular
telecommunications system ih which one or more
characteristics are defined by one or more values and

20 at least one of each of the values is selected as a
default value. 1In addition, the characteristics of the
communication channel request are compared to the

i characteristic combinations associated with each of the
pre-defined call types and ones: of the characteristics

25 of the communlcatlon channel;request are sequentially

s defining values to the

¢ modified by resetting one of
' default valueftheréof in response to a failure to
. obtain an exact match durip::the comparison. The

modified characteristics of the:communication channel

30 request are sudcessively recompared, using each of the
' succesgsively modified values pe the characteristic

- jie—defined call type. -

ciated with the first

‘matches the modified

combination associated with e:
The call type which is
pre-defined combination whicl

REPLACEMENT SHEET . |
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-19- comuni cati on channel s associated to call types

(comuni cation channel groups) from 66. The .
comuni cation channel group(s) associated with the _ det erm ned
call type is output at 67 into a channel 5 sel ection point 68
along with selection algorithns 69, ' and a particul ar sel ected
comuni cation channel is det&Tined at 71. Thus, it can be
seen that the determ nati on of the various paranet erls whi ch
ointo t hann el.ecti art.icu
%0 Ci rcunstancealr?&g%g&ggeé? ﬁ %7 cﬁhesstsys i) o%ptﬁwcg 48''tne cal1

present inventi offy®ed @natﬁi%@qrmmmm qlrarmﬁﬁi gequest .

configure the system ig} 3&HO %g;% ddiat pahu dte f th
desired. For exanple, .the particul ar {b ommuni catlg(}( m o © pres%annel
request char act erf¥EREdonoinAldes Haeans tfax jdetermining the qaddoriRe may

be sel ected al ongesddiade pwetﬂefa nefhrticular commuﬁﬁ@é@iéﬁr 'ciﬁdrﬁlel

conbi nati ons specijf. i ndi vidual call P addl tion,
the collection ofS (%H?F%nﬂ?g}lf‘ﬁ coming into thepygham. ﬁkfs %’ﬁ

associ ated w t h idediedmimstion is based upon’ the capab111t1es of the
mobile stations, the charactefistics of the calls and
the characteristics of the subscribers. Means are
10 provided to associate a list of communication channel
groups with a given call type on a cell by cell basis. *
The call type is used to determine the communication
channel group from which the eommunication channel is
selected for assignment to the call.
15
BRIEF DESCRIPTION OF THE DRAWINGS
For a more detailed understanding of the present
inventions and for further objects and advantages
thereof, reference can now:be had to the following
20 description,  taken smke in conjunction with
accompanying drawings, in which:
FIG. 1 is a block diagram illustrating a cellular
’ radio communication system within which the present
invention is irhplemented
25 FIG. 2 1s a chart 111ustrat1ng the prior art
_r' technique of a381gn1ng commu
FIG. 3 is’a block diagra

: of communicaticn channel assignment in accordance with

ation channels;

lustrating one aspect

the present invention;

30 FIG. 4 is a chart 111ustrat1ng an exemplary call
types -tree employed in the present invention;

FIG. 5 is"a flow chart

call type determlnatlon i

1ustrat1ng a method of -

uded in the present

invention;
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call types may be flexibly defined. Finally, the 20  selection
al gorithns which are enpl oyed both for the sel ection of a
comuni cati on channel group and for the sel ection of a
particul ar channel fromw thin a group may be defined dependent wupon
the individual characteristics and preferences of the

oper at or. 25 Each operator'ﬁﬁy-nake the appropriate

sel ections and provide the appropriate definitions to define the
i ndi vi dual char act er, i C

i npl ement ati on of thng§£té§1%? ?htgéweggﬁF£lﬁ&%ﬁ?gﬁﬁtlng a method ofp, o
is illustrated acommanigationseghantel obedtepion used 3n thehpmegenthi ch
an operator nay RRQeeRddn) order to make t he app{oprlate
selections in accordance with th present invention

Starting at 81, the opdCatof fis s%‘ block dlagra@efhlﬂébsttn‘?é'—lﬁm thel a ypes

at 82 whicls are tfFarther aspect of ddhﬁﬁﬁﬂc%ﬂﬁdw cdHne)Ss 81 grilerit3.id he

th not .tnere_are neMI onnunlcatlon
i%:hﬁg}IHQUIres accord%nce w1€i E%e present anen%lon,

FIG. 8 is a flow chart 111ustrat1ng a method of
defining parameters assoc1ated with communication
channel assignment in accordance with the present

10 invention.

DETAILED DESCRIPTION

Referring first to FIG. 1, there is illustrated a
conventional cellular radio communlcatlon system of the

15 type to which the present 1nventlon generally pertains.

In FIG. 1, an arbitrary geographlc area may be divided

into a plurality of contlguousqgadlo coverage areas, oOr

cells C1-Ci0. While the aéystem of FIG. 1 is
illustratively shown to J.nclude only 10 cells, it

20 should be clearly understoodathaté in practice, the

number of cells will be much Iarger '

Associated with and located within each of the

o cells Cl1-Ci0 is a base statlon designated as a
N corresponding one of a plural*iy of base stations B1l-
25 Bl1O. Each of the base stations B1-B10 includes a

e transmitter, a receiver, and a'zase station controller
' as are well known in the a In FIG. 1, the base
stations B1-B10 are illustratively located at the
center of each of the cells.
30 are equipped with omni-direct

10, respectively, and

al antennas. However,
in other configurations of thé ‘cellular radio system,
the base stations B1-B10 ma
periphery, or otherwise awa om the center of the
cells C1-C10 and may illuminiﬁeﬁthe cells C1-C10 with

2 Hio signals either omni-directionall or
REPLACEMENT SHEET o | Y
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- 20- groups to be required and, if so, noves to 84 where it

defines the new comruni cati on channel groups. Next, the system
assigns particular comruni cati on channels to the new conmuni cation
channel groups at 85. At 86, the 5 system associ ates the comuni cation
channel groups to the new call types at 86. [f, however, no new
comuni cation channel groups were required’at 83, the system noves
directly at 86 to associate the comuni cati on channel groups to any

| 1Q. fi t : t 87, .the system specifies the
comun cat - onAAREF G EdNun BT P Taris fatpeetittin ot
algorithns to bece ar t 39 s eystamd - 1 isr VIRSY I0GHRY U
channel's for theiﬂ@ﬁ%ﬁ?hhibﬁpgﬁiyhand isTQ%trgHE%gﬁeﬁngﬁ al 18%itlRion

As can be seen, the operator_ o e system has t
on thg possible imple%entations of the cellular radio

5 gsystem within which the present invention is
implemented.

The cellular radio system of FIG. 1 may also

include as one alternative embodiment a base station

controller which supports several base stations, as for

10 example in the case of the digital radio system
@@ currently being implemented in the European countries *
in accordance with the so-called GSM Standards. 1In

such a cellular radio system one or more mobile
switching centers (MSC) can each serve a group of base
i5 station controllers.
With continuing reference to FIG. 1, a plurality
of mobile stations M1-M10 may be found within the cells
C1-C10. Again, only 10 mobile stations are shown in
FIG. 1 but it should be understood that the actual
20 number of mobile stations will be much larger in
practice and will smveritabty generally greatly exceed
the number of base stations. Moreover, while none of
) the mobile stations M1-M10 may be found in some of the
cells C1-C10, -the presence or absence of the mobile
25 stations M1-M10 amd-in any particular one of the cells
r C1-C10 should be understood to depend in practice on
~ the individual desirés of the mobile subscribers using
the mobile stations M1-M10 'who may roam from one
‘location in the cell to another or from one cell to an
" 30 adjacent cell or neighboring cell, and even from one
cellular radio system served by an MSC to another such
system. .
Each of the mobile stations M1-M10 is capable of
initiating or receiving a telephone call through one or

35 ~/more of the base stations B1-B10 and a mobile switching
1 6 D ' . ,n._-_,,...-. [ T TV s
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possibility of reserving a nunber of communication channels within a
communi cati on channel group for specific purposes. A nunber of
remaining idle comuni cation channels in a given conmuni cation
channel 20 group can be reserved for a nunber of call types on a

cell by cell basis. When the nunber of idle communi cati on
channels in the group is equal to or | ess ~8- than the nunber of reserved
comuni cati on channel s, only requests |leading to a specified group of

call 25 types Ss hese r I ni ng. puni cati on channel s.
This enabl e}s/p eﬁ@%r Ialg%ént at’%"oﬁl'g—eofm&nﬁe 8‘%?7%3%‘18% IGREaret r&quest
characteristics mpnnhcted by i el aedvitosi A inkst oen gal | calolds ,guratdambs such
as priorityesemnd ce) ARgk PLDEYe Cioagé %fta%% 15C 31 BAlgI 4 %3g the

provi ded within the system Seen ove

description, thefixed publigt $Wh¢%nt@ti&mh@§ecoﬂﬁﬁ“@thtlwbbhaMI
requests tg be hapdwad by & ceihilaF SYR@MéPwdrk whlchoﬂb.‘}a]ﬂa%gﬂéé%de” y

utilization and suhscriber services
Offered vithin 1 4aeuile” 38" 1Bk edvated ymbsn s00vi0es" A5 tal “hetVork

(ISDN) facility. The relevant connectlons between the
mobile switching center MSC and the base stations Bl-
B10, or between the mobile switching center MSC and the
10 PSTN or ISDN, are not completely shown in FIG. 1 but
are well known to those of ordinary skill in the art.

Similarly, it is also known to include more than one

mobile switching center in a cellular radio system and

to connect each additional mobiie switching center to

15 a different group of base stations and to other mobile
switching centers via cable or radio links.

Eoelr-Moe—may—eontrol—tn—a—systen The MSC controls

the administration of communication between each of the

base stations B1-B10 and the mobiles M1-M10 <=

20 commurioatton—with—tt. For exémple, <n the MSC will

control the paging of a mobile station believed to be

in the geographic area served by its base stations B1-

. B10 in response to the receipt of a call for that

mobile, the assignment of radio channels to a mobile

25 station by a base station upon recelpt of page response

ks from the mobile station, as well as the handoff of

' communications with a mobile ' statlon from one base

station to another in response to the mobile traveling

’through the system, from cell to cell, while

30 communication is in progress. ?

- Bach of the cells C1-C10 i§ al1ocated a plurality
of communication or speech chéﬁnéls and at least one -
access or control channel, such as a forward control
channel (FOCC). The control channel is used to control

REPLACENFENI‘ Sm'upervise the operation of mobile stations by means
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-21- system It enables optimzed use of_vaL@@EL&EgEggggﬁgggl
resources, such as higher quality comunicationj | rapd at

the sane tinme enables the system operation to Re fhi ghl re195900n;i
comuni cation 5 channel requests which nerit such|tifea ﬁ%&EG. 7
It is believed that the operation and construction f_the presen

eto

i nvention will be apparent fromthe -Por egoi ng description. Wilejthe

met hod and appar at us ~shown and described has b_éen—eh-a-ﬁ-aeb-t—eﬁ-iuze&
011910, ol G5, e A SUR, DRSO BRI SLEBTSE che
in the fol |l owi ngusfi&isns. Such information may include incoming call
signals, outgoing call signals, page signals, page

response signals, location registration signals,

5 communication channel assignments, maintenance
instructions, and "handoff" instructions as a mobile

station travels out of the radio coverage of one cell

and into the radio coverage of another cell. The

control and communication channels may operate either

10 in an analog or a digital modulation mode or a

combination thereof, as well as at a broadcast
frequency within the basic range of frequencies or
within the extended range of frequencies or a
combination thereof.

15 As discussed above, radio communication channels
between base stations and mobile stations may lie
within one of multiple frequency ranges, for example a
basic frequency and an extended frequency band, and may
employ one of multiple modulation techniques, for

20 example either analog or digital. Individual mobile
radio transceivers may be capable of operating on only
one frequency band and modulation technique or on all
bands and modulation techniques, depending on the date

the transceiver was manufactured and other factors.
25 For this reason, a cellular system is required to

e identify the type of mobile station réquesting a

" communication channel assignment and assign a channel

in accordance with the capabi]éities of the particular
‘mobile station fﬁmg#%q&est 'to ensure that

30 communication with the statibn can occur on the
assigned channel. In order to accomplish -this end,
prior art systems employ a communication channel
assignment scheme of the type indicated in the chart of
FIG. 2. There it can be seen in the left hand column

35 11 that the system must first determine the

1\ AMENDED  SHEET g
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WHAT |'S CLAI MED I S: 1. A nethod of SG'M@ELEN'P'SW ation

channel for each of a plurality of nobile statifo , 5

a conmuni cation channel within a cellular

t el econmuni cati ons systemin which comunication ™ ' arﬁaﬂﬁgm‘ﬂeq et
characteristics are defined by corregpondlng = 3 | gast
one of sai d characteristics being“assigneq a default val ue, }said

characterssties godulation capabilities of the mobile
station related to its modulation capabilities, either
analog or dual. mode (both analog and digital), as well
as its frequency capabilities -e£, either basic or
5 extended (both basic and additional frequencies). Once
the characteristics of the mobile station requesting a
communication channel assignmént are determined, such
an assignment is made based upon the priority of
available types of channels as set forth in columns 12-
10 14 of FIG. 2. For example, the first (and only) choice
for a mobile station capable of analog modulation *
within only the basic frequéncy group is that of
assignment to an analog communication ekesmweds channel
having a frequency within the basic greup frequency
15 range. There are no other secc?_nd and third choices for
a mobile station with these characteristics in its
request. However, a mobile station capable of analog
modulation within the exten_d_,ed frequency range is
assigned a communication channel based upon the first
20 choice of an analog channel within the extended range
and a second choice of analog modulation within the
basic frequendy range. Similarly, a dual mode mobile
. station was assigned a communication channel based upon
N a first choice of a digital cha__hnel, a second choice of
25 an analog extended channel arid‘ a third choice of an
* analog channel within the bas:Lc frequency range. This
' communication channel ass:Lgnment scheme is
. conventionally hard coded into: the software of the MSC
' controlling the base stgtlon assigning the
30 communication channel and functij.onally accomplishes the
goal of ensuring that mobile stfétions are only assigned
to communication channels whféh ‘require performance -
characteristics possessed by that particular mobile
station. This technique of communlcatlon channel
35 assignment a ag shown in FIG. 2 dg_es not allow the system

AMENDED  Sher |




10 met hod conprising the steps of:

of said characteristics, each conbi nation d

type characteristics, nobile subscriber tyo

and comruni cati on channel type characteristics; 1

each of sai d pre-defined character

at | east one group of communi cat i on-thannel -

system receiving at said systen1a co ni cation ghanneL ]
request having a y.Qf C tICS aring,the
characteristics o?’ #{u?orrtece?qvedr}alexl r%ruﬁj cat |lct)-'rl?eé[haﬁ:r§1 % gtheto t he
pre-defi ned comghaigatdonst i cheomeilnat ia@sdgnment algors&@uentmally
nmodi fyi ng the chapgebaiicih ?cs OEhéa'dcons1der%%3%hVed I ghanne
request by resettln% one 2 of the correspondi ng de nlng val ues to the
assi gned PREPCLEAREE 1CR (s RAKEGI%S f BRFar Eheo copmmi cation
exact match duri epansaed Q@@ﬁgmm&@m,detegplnﬁtlonsucce33|vely reconpari ng
sai d nodi fi ed haragteristics of t r.ecei e cQ atlon
channel 30 request Thﬁs?Xﬁgstgcﬂ ¥ Rressib d2; ég’g‘%‘\?g’l

to the pre-def|nedhahaedctbevellGﬁboﬁﬁexabnmmSy' w1th1n communication
channel assignment procedures by enabling the operator
of the system to assign different levels of priority to

10 communication channel selection based upon a number of
different seltectibde gelectable criteria. For example, *

the present system incorporates the seizure of
appropriate communication channels within a system
based upon the capabilities of the mobile stations for
15 which those channels are selected, the characteristics
of the calls themselves withim for which the channels
are being requested, and the characteristics-of the
subscribers, i.e. based upon both the nature of the
subscriber equipment as well as the classes of service
20 to which that subscriber has subscribed.
Implementation of the present system involves a process
of matching a request for a communication channel to a
predefined call type and then selecting a communication

channel from among the communication channel groups
25 that are specified for the call type. The call types
. and the communication éhannel;groups may be flexibly
defined by the operator of the system depending upon
. the characteristics of the system itself. The system
"of the present invention provides for association of a
30 list of communication channel Qroups to a given call
type on a cell by cell basis. Communication channels
can also be associated into communication channel -
groups on a cell by cell basis and an idle list is
maintained for each communication channel group in each
35 cell.

TR s e s s
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assigning to the recei ved comuni cation channel st
pre-defined characteristic conbination whi gh |first matches
nodi fi ed and successively 35 reconpar ed charadtdri 416 DECA99% h

t he

request; and - 23-

sel ecting a communication channel fromthe at 'east one groyp of
communi cati on channel s associ at ed wil2h saild first nre-defd d
characteristic conbination. 5 2. A system for selecting

conmuni cati on

10

15

20

N/

25

30

35

Referring next to FIG. 3, there is shown a block
diagram illustrating a system for communication channel
assignment constructed in accordance with the preseht
invention in which communication channel seizure
requests are received by the system following internal
generation thereof by an MSC during its handling of
traffic with a mobile station, e.g., call to, call
from, handoff, etc. The receipt of a communication
channel seizure request at 21 is followed by a call
type determination at 22 and then, based upon that
determination, communication channel selection at 23 of
a suitable communication channel from the available
pool of communication channels 24. The selected
channel is assigned at 25 and the call is set up for
communication. When the communication channel handling
procedure is requested to seize a communication channel
in a given cell at 21, it begins this process by
comparing the characteristics of the request received
to the characteristics of a pre-defined set of call
types. Each call type within the set is a unique
combination of mobile station, subscriber and call

characteristics. For example, the mobile station

-characteristics could consist of speech modulation

capabilities, i.e., analog only or dual mode; frequency
band capabilities, i.e., basic frequencies or extended
frequenciesy, and power classes of operation, i.e., 1
to 8 indicative of the type of station such as mobile,
transportable, or portable. The subscriber

‘characteristics employed could, for example, be the

mobile subscriber categories that are needed for
communication channel selection such as any one or more
of the classes of service available to a subscriber in
the system. Such mobile subscriber classes of service
could include, for example, priority service, data
service, call forwarding, and many others depending
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t iz N 3
channel for each of a plurality of nobile staticREPLACEMEmeé @I ng a
communi cati on channel within a cellular tjeljecomruni cati ofsjsystemin
whi ch conmuni cati on channel request chardctler 4§ pee 199%E {efi ned by
10 correspondi ng val ues, at | east one of ~said
characteristics being assigned a default val ue, |sard— Syst em
conpri si ng: nmeans for pre-defiﬁyﬁg copbi nations_of said
characteristics, each conbination conprising nobile 15 station type

characteristics, i .g su | ber characterystics,and.call
type characteri s?ggg; the Qéﬁ&iggngéégﬁ%rs é’s‘,"s‘_?c?crie ?ﬁ@ %fa%hpsf‘?%&u&ar
pre-defi ned syghemactMereever c mebilet senyiget featuressmayndnglode of

comuni cation chgmnnelshsyai kakkgew tﬂ;ﬁi{ntﬁéi dVéLnyC%]l%n ré%isions %ﬁeﬁﬂﬁ for

receiving at said system a conmmunj cat] on annel request having a
plurality of chaPheREpres @pecifications @fin§-Fof -Tofpar iAPL her any

characteristics othéhestandard asivied BRAW/Nifalu@inghaneindRAUH b0 t he
pre- defined characteri s%%](?: %%nbi)natl

ons; 25 neans aor
sequential ly RBEVEGirngtTane BHAr agj@fﬁ%ﬂ’ﬁ%( SaLme r ol ed
communi cati on chwahtling, foeepmedindy ofsetinegming ofcalies,cor Eesgasdi ng
defini ng forwarding of outgoing calls, immediate service,
malicious call tracing, voice privacy, message privacy,

10 message waiting, priority access and channel

assignment, extension phone service, selective call *
acceptance and networked voice mail handling. Finally,
call characteristics could be those which relate to the
call itself such as call access, e.g.. origihating,
15 terminating, non-traffic, etc., and the seizure event,
e.g., access, handoff, intra-cell handoff, etc. Based
upon the result of the comparison; of the call with the
various pre-defined set of call types, a call type
which best represents the complete characteristics of
20 the communication channel seizure request is selected
by the system at 22.
In some cellular radio systems, as for éxample in
. the systems conforming to the GSM digital radio
standards, there will in the near future be a mixture
25 of mobile stations having different capabilities, some
ks of them having only fullrate speech coders and some of
- them having both fullrate and halfrate speech coders.
. It is likely that there will be a difference in quality
’requirements on the communication channels to support
30 mobile stations with halfrate coders compared to mobile
stations with fullrate coders. In the GSM-system a
mobile station utilizing a fullrate speéch coder uses -
a bitrate of 13 kbit/s while a mobile station utilizing
a halfrate speech coder uses a bitrate of only 6.5
35 kbit/s. The result will be that only e&ery second

{—I———ZMENDED SHEET




values to the assigned default value in responsefy
obtain an exact match during a conparison of 30
nmeans for successively reconparing said nodified

t he recei ved communi cati on channel request
successi vely reset val ues, to the pre-defi
conbi nati ons; - 24- ehins f
recei ved contmuni cati on channel request tQg

characteristic

10

15

20

25

30

35

e

id ’ ‘ 4 1.«)

tlmesfg :E' agt If)urfl.l\’\:%tCh Lah%tgln?.tsc g%%etsggry @or a caa&q.

using halfrate speech coding. Therefore, two mobile
stations utilizing halfrate speech coding will be able
to use the same Wsssa& fullrate channel for a call,
which effectively . doubles the capacity of each channel.

In certain cellular radio systems there may also
be a mixture of mobile stations with and without
antenna diversity. In such cases there might be a
difference in quality requirements in order for a
channel to supporﬁ a mobile with antenna diversity
compared to a mobile without antenna diversity. One
way to achieve diversity is to use two different
reception channels that are independently influenced by
fading. The risk of both channels being adversely
affected by a deep fading dip at the same time is
relatively small. This technique employs two antennas,
independently receiving the same signal and therefore
differently affected by fading.

The above-discussed mobile station characteristics
employed in the present invention, could also include
mobile bitrate capabilities, i.e., halfrate and/or
fullrate speech coders. Such mobile station
characteristics could additionally consist of antenna
capabilities such as antenna diversity capabilities.

Referring to FIG. 4, there is shown a diagram
dépicting an example of a ‘"call types tree"
illustrating the way in which call type can be
determined by evaluating certain discreet

'characterist_ics in terms of the value of the parameters

defining those characteristics. ' That is, for a
particular characteristic A (which might be etther a
mobile station, subscriber or call characteristic), the
parameters may illustratively include either a value
a,, assumed to be a default value, or a value a,.
Similarly, characteristic B may be defined by a
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successi vely reconpared characteristics of the received 5 request; and

nmeans for selecting a communi cati on channel from the at | east one
group of communi cati on channel s associated with said first
pre-defined characteristic conbi nation. 10 3. The nethod
of claim1 in which said nobile statjon type characteristics conprise
t he frequency, nmodul ati on or codi ng tapabilities of each nobile
station, said nobile subscriber type characteristics 15 conprise cl asses

of service for e?g}gaﬁglegxe ﬁé@f&# Qeraaﬁue bangasaégaﬁgmﬁ%tlon channel

type characteris

net hod

of clai m3 whereVAlygi ducl as§@s Fidppion, sélr w@amsw 8t maaasbe one

]9f basndc t el ephog€fined Wrﬁéﬁﬁs conf ar Nbakdtdr NHaviaba Sevyige. &Lall
orwar di ng,

mai | .

0

5

10

15

20

25

30

* Referring to FIG. 4 agaih, in this illustration there

r ac nessage rlvac and_voli ce
call(gakgha% véﬂuep oY value %1r) %he right hand

column of FIG. 4, there is illustrated a plurality of
pre-defined call types which the system may conclude
exist depending upon the particular characteristics of

the call based upon the values associated with those
characteristics. Referring to the call type tree of
FIG. 4, if the values with the index value 0 are the
default values and the characteristics are modified in v
the order C-B-A then:

" (a) for a request with the characteristic values
ay, b;, ¢, the call type CT, will be associated to it;
and

(b) - a request with the characteristic values a6
&1, by, ¢, will be modified to a,, b,, ¢; and the call
type CT, will be associated to it. As can be seen from
the column listing the pre-defined call types, there
need not be a call type for each and every possible
combination of characteristics. If there is no call
type for a particular combination, the wvalues of
individual ones of the characteristics are successively
modified (in a selected order) to the default value
thereof until a defined call type is determined.

are 5 pre-defined call types specified as CT,-CT,.
Three additional branches upon the call type tree
remain unspecified for purposes of illustration of the
fact that not every value of every characteristic need
to result in a specific call .type_, and systems ere will
be capable of handling call tYpe assignments to the
nearest combination of characterlstlc values which may
be determined. '
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5.

i ncl ude at

said 30

codi ng and hal f-rate coding.

sai d call

The nethod of claim3 wherein said frequency
capabilities include at |east one of basic frequency

and extended frequency band operation;
| east one of anal og nodul ati on and di gital nodul ati on;

coding capabilities include at | east one of full-rate

types

term nati on, intercelhe@%ndoff and i nt

N
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rring now to E%%eglo@?@%QQ% of FIG. 5, there
is illustrated a procedure by which the system selects
the call type to be associafed. with a particular
incoming call as a function of_and dépendent upon the
characteristics of the request. The routine begins at
31 with a cqm@unication channel request and at 32 the
system receives the particular characteristics
associated with the request aﬁd locates the branch on
a call type'tree, of the type i11ustrated in FIG. 4,
which corresponds to the request characteristics. At
33, the system first determiqés whether or not there
are any pre-defined call typéé corresponding to the
tree branch defined by the siecific combination of
characteristiés_received. If éé} the system associates
that particuiar call type to thé request at 34 and the
routine ends at 35. If, at 33,_however, there are no
call types' _ corresponding"f to the specific
characteristics defined in ;ﬁe request, the system
moves to 36 and sets one of thé;characteristic values
of the request to the defaultf§élue thereof and then,
at 37, the system locates the_branch in the call type
tree which corresponds to'ifhe modified request
characteristics. The systemlthen returns to 33 to
determine if there are any :pr_e-defin'ed call types

corresponding ‘to the call treé branch comprising the
modified characteristics. The routine continues to
loop through a preselected sequence of modifications of

the characteris;ics until eachi éll is associated with

‘a call type'depénding upon théﬁﬁearest match with the

then modified‘characteristicsf6f the request.
Referring back to FIG."
determination is made by thé: system, communication

3, once a call type

channel selection is performed ‘in accordance with the

band operation
sai d nodul ation capabilities
and

-¥%- The nethod of claim 3 wherein
i nclude at | east one of call origination, call 35

procedures of FIG. 6.

. rse sieden vaw e J
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7. The systemof claim2 in which said nobile RFPLACEN“HWT
characteristics conprise the frequency, noqu

ype

capabilities of each nobile station, said _
characteristics 5 conprise the classes of n nobi |l e
subscri ber and said communi cati on channel type CS
conprise call types. _ 8. Thet ystemjof claim?7 whereip said

cl asses of 10

service conprise at |east one o%—bae&e——be#ephen

service, conference cg!sl gﬂgmdﬁ%agﬁf“@ c%hecgyst né)rv%arﬂ Q’%‘Q a%l I
v0|

wai ting, call

privacy, nessage privacy

9. The system $2 gebs nklfe whissteiaf mmumgq@en@y channelc gpabpksi whish

include at | eastap8€agboligtdd fSWRBelected BATH ORSS alHi¥h AL pekgnded
frequency band oBeratlpn

5
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etermined for the communication channel request being
processed. At 43, the system inquires as to whether or
not there is any communication channel groups in that
list. If not, the system moves to conclude at 44 that
no communication channel may be selected and the
routine ends at 45. If, however, at 43 it is
determined that there are one or more communication
channel groups in the list, the system moves to 46 and *
selects a communication channel group from the list in
accordance with a first selection algorithm. Next, at
47, the system inquires as to whether or not there are
any communication channels available in the selected
communication channel group. If so, at 48, the system
selects a communication channel according to a second
selection algorithm and ends at 45. If, at 47, the
system determines that there are no communication
channels available in the selected group, it moves to
50 and inquires whether or not there are any other
communication channel groups in the list. If not, no
communication channels are selected at 51 and the
procedure ends at 465. If, however, there were
additional communication channel groups in the list at
50, the system moves to 53 where it selects the next
communication channel group from the list according to
the first selection algorithm and returns to 47 to

'inquire as to whether or not there are any

communication channels available in that gréup as
before.

The first algorithm defines how the 1list of -
communication channel groups associated to a call type
is wused in the selection process. A different
algorithm can be specified on a call by call basis for

AMENDED SHtE T




sai d nodul ati on

nodul ation and digital nodul ation; and said 20
include at |east one of full-rate codi ng and
10. The systemof claim7 wherein said clal types

capabilities include at |east one

one of call origination, call 25 ternigﬂ%ion,i
I ntracell handoff. 11. In a radio tel ecommuni catlons system
whi ch uses a plurality of conmmunication channel s,and.which ...}

provides a pluralihh

In said system

eacﬁ of sai ubScribers using a

station to conmmuilmpiementatiogsgefl b fhrss algpsishmoeenldnepecisyi.d

channel s and
said system sa

forb ROV grgh Wal Reedl 4192 Sturdher 06 £ S Rlofhm®®i Wat8 SndY

d, nobil e station having at | east one of 35 a plurality

of station char afPRPPELPCIn SSFY PN grqups are reserved for a specific

5

10

15

20

25

call type and define the order in which the groups are
scanned to locate a group with available channels. 1In
addition, the algorithm could specify that each time a
communication channel group list is scanned, certain
communication channels previously designated as
reserved for certain call types could be made awvailable
for other call types and could specify the number of
times a communication channel group list is to be
scanned without assignment of a group before congestion
is declared, etc. The second selection algorithm
specifies, once a communication channel group is
chosen, how an idle communication channel is selected
from this group. A different algorithm can be
specified on a cell by <cell basis for each
communication channel group defined in the system.
Possible implementations of the second algorithms could
be, for example, first-in-first-out (FIFO), last-in-
first-out (LIFO), based on the #xememisedom gignal
quality of the communication channel, etc.

Referring next to FIG. 7, there is shown a block
diagram of the overall procedure associated with
communication channel selection in accordance with the
techniques "of the " present iﬂvention. As shown,
communication channel request dhéracteristics are input

'4%Em+5g; 62 into a decision point 61 along with a set of

30

35

pre-defiﬂed characteristic combinations from 63. A
decision as to the assignment of a particular call type
based upon the charadteristiqs of the request ag
gompared _with  the  pre-defined  characteristic
combinations is output at 64. ?%he system then enters
a second decision point 65 along with a collection of
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characteristics, a nethod of assigning one of said

dai d

nobi |l e station conprising the steps of: 5 1 _
channels into a plurality of groups each of wh|c W t h
at | east one of each of said serwces9 sai d stpt I CS
and said call characteristics; recef vi ng at sald systlem a

request for a 10 comuni cati on channel for one of ~sara nobirte-stattons

bei ng used by ong, @Rggiggtqﬁpl‘%ﬁ%ﬁﬁ%ﬁétngéﬁééiated ggnngniiat%ygg%p said

system under one 0

communication channel group(s)

(communication channel groups) from 66. ° The

agssociated with the

10

15

20

25

30

35

determined call type is output at 67 into a channel
selection point 68 along with selection algorithms 69,
and a particular selected communication channel is
determined at 71. Thus, it can be seen that the
determination of the various parameters which go into
communication channel selection in a particular
circumstance is highiy flexible in the system of the
present invention and enables the operator to custom
configure the system in accordance with that which is
desired. For example, the particular communication
channel request characteristics to which the system is
responsive may be selected along with the pre-defined
characteristic combinations specifying individual call
types. 1In.addition, the collection of communication
channel groups which are associated with individual
call types may be flexibly defined. Finally, the
selection algorithms which are employed both for the
selection of a communication channel group and for the
selection of a particular channel from within a group
may be defined  dependent upon the individual
characteristics and preferences of the operator.

Each operator may make the appropriate selections
and provide the appropriate definitions to define the -
individual = characteristics employed  in the
implementation of the system of the present invention.

'There is illustrated at FIG. 8 the sequence of steps

through which an operator may proceed in order to make
the appropriate selections . in accordance with the
present invention. Starting at 81, the operator first
defines the new call types at 82 which are to be
recognized_by the system. At 83, the system inquires
whether or not there are new communication channel

- N‘JEEHDbQ SH:ET
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characteristics; and assigning in redy Ju@&h S hk‘ request
a 15 communi cation channel fromthe selected o of sald groups
which is associated with a selectively wei ghted 1% Egbqggforhl nation
of the services being provided to sai d one bscri stafigqn
characteristics of said one nobil e s,‘;@tlon tgristics
under 20 whi ch said one nobile station TS co nicating wth sai d
system 12. The method of claim 11 whereln sald‘plurality

of services conphisapat cb o rafifila RN C 116 RANARTRS Lo saeme
conference callin dat service, ‘cal forwardin call wai t| ng,

cal | privacy, me§§g§18eﬁ yew COmWQRﬁ:'é@ n@iqnnel groups. Next,The
met hod of claim &ﬁevbyseem mﬂ_n@ qﬁavalc&(iar cORMIALERE i | fande@lose  at

froquency band, the Ao, commutEstiRn ARirmBataoPRUPP F5 85 codtne 1 Ghe.rat e
5 system assoc1ates the communication channel groups to
the new call types at 86. If, however, no new
communication channel groups were required at 83, the
system moves directly at 86 to associate the
communication channel groups to any new call types

10 defined at 82. At 87, the system specifies the

C} communication channel and communication channel group *
selection algorithms to be used in the system and at 88
reserves communication channels for the new call types.
The routine ends at 89.

15 As can be seen, the operator of the system has the
possibility of réserving a number of communication
channels within a communication channel group for
specific purposes. A number of remaining idle
communication channels in a given communication channel

20 group can be reserved for a number of call types on a
cell by cell basis. When the number of idle
communication channels in the group is equal to or less
than thé number of reserved communication channels,

Q only requests leading to a specified group of call
25 types can access these remaining communication
¢ channels. This enables the implementation of

communication channel request characteristics which
. include certain custom call configurations such as
‘priority service and other class of service features
30 provided within the system.

' As can be seen from the above description, the

present invention enables communication channel .
requests to be handled by a cellular system in a
logical and orderly manner to optimize the channel
35 utilization and subscriber services offered within the

|_amey Q?P, _ SHEET




codi ng, and antenna diversity.

14. The nethod of claim 11l wherein said cal

conpri se

and i ntracell

cal |

handof f . 5

characteristics

_-27-

origination, cal | term nation, intercell handoff

A met hod of assigning

15
communi cati on channel s in a nobile [ggio t el econmuni cati on system
conpri si ng

plurality

10

of

the steps of: lectively defi ni ng a

system. It enables optimized use of valuable system
resources, such as higher quality communication
channels, and at the same time enables the system
operation to be highly responsive to communication
channel requests which merit such treatments. |

It is believed that the operation and construction
of the present invention will be apparent from the
foregoing description. While the method and apﬁaratus
shown and described has been characterized as being
preferred, obvious changes and modifications may be
made within without departiﬁg from the scope of the
invention as defined in the following claims. '
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characteristics for comuni cati on channel requests 10 within said

system said characteristics conprising nobi | e station, subscriber
and call characteristics; selectlveIy—defrﬁrﬁg—a—pLuwathy of
types of possi bl e communi cati on channel T I

assigning to each type of possible cormunl catlon Hﬂ” mum““ﬂ "Hquest a
conbi nati on of one or nore of each of ~ saird*characteri st GsS,
assigning to each conbi nati on of characterlstlcs ~ conprising a type
of possible co p&oat o | Eﬂe request at |east one group of
conmuni cati on ch : - A said system receiving a
communi cati ons channel request at said system which includes a

plurality of requesy.  a me&?&ga&f esrél%rc'tﬁglp a_communica £ 1961 ST ;%annellig f or

the received request the t 0SSl COnMUNI Cat 1 on
request it nost AeHregch of a EéﬁF@%PﬁHt@? pebddeypsationschaguessingt i cs;

sel ecting sthe QOWnﬁﬂiﬂlQﬁtﬁﬁﬁnnebhaﬁﬁ@yp(S}:uthln assi gped1,9at-he
nost nearly appr recei ved request; and 30

t
assigning to salge#g%8ﬁ98§EFgg&8§? a SYStHAhi R i o¥fpich communication

channel request characteristics are defined by
corresponding values, at least one of said
characteristics being assigned a default value, said

10 method comprising the steps of:

pre-defining combinations of said characteristics,
each combination comprising mobile station type
characteristics, mobile subscriber type characteristics
and communication channel type characteristics;

15 associating each of said pre-defined
characteristic combinations with at least one group of
communication channels available within said system;

receiving at said system a communication channel
request having a plurality of characteristics;

20 comparing the characteristics of the received
communication channel request to the pre-defined
characteristic combinations; _

sequentially modifying the characteristics of said
received communication channel request by resetting one

25 of the correspondlng deflnlng values to the as31gned
default value in response to a failure to obtain an
exact match during said comparison;

successively recomparing said modified
characteristics of the received communication channel

30 request, using each of said successively reset values,
to the pre-defined characteristic combinations;

assigning to the received communication channel
request the pre-defined characteristic combination
which first matches the modified and successively

35 recompared characteristics of the received request; and
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channel

fromsaid sel ected group(s). 16 The nethod of claim
15 in which said nobile station characteristics conprise at 1east

one of anal og 35 nmodul ation, digital nodul ation, ﬂﬂ' ﬂ n._ m " nd,
- 28- extended frequency band, half-rate cod@- 1"; .j' Mﬁg‘"’ F
and antenna diversity. ; *

codi ng,

10

15

20

25

30

-23-

selecting a communication channel from the at
least one group of communication channels associated

with said first pre-defined characteristic combination.

2. A system for selecting a communication
channel for each of a plurality of mobile stations
requesting a communication channel within a cellular
telecommunications system in which communication
channel request characteristics are defined by
corresponding values, at least one of said
characteristics being assigned a default value, said
system comprising:

means for pre-defining combinations of said
characteristics, each combination comprising mobile
station type characteristics, mobile subscriber type
characteristics and call type characteristics;

means for associating each of said pre-defined
characteristic combinations with at least one group of
communication channels available within said system;

means for receiving at said system a communication
channel request having a plurality of characteristics;

. means for comparing the characteristics of the
received communication channel request to the pre-
defined characteristic combinations;

means for sequentially modifying the
characteristics of said received communication channel
request by resetting one of the corresponding defining
values to the assigned default value in response to a
failure to obtain an exact match during a comparison of
said comparing means;

means for successively recomparing said modified
characteristics of the received communication channel
request, using each of said successively réset values,
to the pre-defined characteristic combinations;
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subscri ber

characteristics

17. The nethod of cl m;mjmgymgsp.d 5

conprise at |east ong- el ephone service,:
dat a service, fa I al | maltlng *ﬂu
message privacy and

whi ch said call co nprlse at
origination, call teymnation, | Téhdoff and
handof f . 15

for calls associated p%
used by a plurality of Su BsCPT baF3
characteri stics, channelle| epleguest

i ntercql |
'-197-—ﬁrﬂtfh6d—+€r
' u t el
f8r égélégln% to t‘ﬁ% Cra cielved

havﬁ%?q¥%
thet at paesiafdniedy didheaaatteristic

communi cat i on capaRidiiddita®rPOwhicANdsi$8td msbBREE! HasS e

171111 11

|| east one of caI

i ntracel |

a55|gn|ng comuni cati on channel s

statlons belng

Gathe

ddia £r ent

cl asses of

servi¢ce, sai d net hod conpr|3|ng t he st

pre-defining a pFHPSP?F}V%4YC%?¢°WRRﬁ§§\ﬂ agheristics %51¢h?)ﬁﬁ?elved
correspondisng t oratjukesetst apde of said cal

10
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means for selecting a communication channel from
the at least one group of communication channels
associated with said first pre-defined characteristic
combination.

3. The method of claim 1 in which said mobile
station type characteristics comprise the frequency,
modulation or coding capabilities of each mobile
station, said mobile~subscriber type characteristics
comprise classes of service for each mobile subscriber
and said communication channel type characteristics

comprise call types.

4. The method of claim 3 wherein said classes of
service comprise at least one of basic telephone
data call
forwarding, call waiting, call privacy, message privacy

service, conference calling, service,

and voice mail.

5. The method of claim 3 wherein said frequency

- capabilities include at least one of basic frequency

band operation and extended frequency band operation;
said modulation capabilities include at least one of
analog modulation and digital modulation; and said
coding capabilities include at least one of full-rate

coding and half-rate coding.

6. The method of claim 3 wherein said call types
call
intercell handoff and intracell handoff.

include at 1least one of call origination,

termination,




ai\d COﬁﬂUﬂIC&tIOﬂNg5 capabilities and
service;, | T asslgnlng at

- channel s for d C‘TT
r gquest assomat ’!@E
¢ sub

characteristics,
at | east one of sa& cl asses gq
| east one group of}c nnpﬁwf§i|8ﬂ

types; legecting a

sai d tel ephone st atfi €l ng used by one_ said |

determning a ca@gl kype of jorip ected T request by ana!y2|pg
t he characterist g ¥ said detected call request, the comrunication
capability of M- 7. The system of claim 2 in which%said mobile

station type characteristics comprise the frequency,
modulation or coding capabilities of each mobile
station, said mobile subscriber type characteristics

5 comprise the classes of sgervice for each mobile
subscriber and said communication channel type
characteristics comprise call types.

8. The system of claim 7 wherein said classes of
10 service comprise at least one of basic telephone
P service, conference calling, data service, call
forwarding, call waiting, call privacy, message privacy
and voice mail.

15 9. - The system of claim 7 wherein said frequency
capabilities include at least one of basic frequency
band operation and extended frequency band operation;
said modulation capabilities include at least one of
analog modulation and digital modulation; and said

20 coding capabilities include at least one of full-rate
coding and half-rate coding.

10. The system of claim 7 wherein said clal types
include at 1lesat one of call origination, call
25 termination, intercell handoff and intracell handoff.

11. In a radio telecommunications system which
uses a plurality of communication channels and which
provides a plurality of services to a plurality of

30 mobile subscribers in said system, each of said mobile
subscribers using a mobile station to communicate
signals with said system over one of said channels and
being provided with at least one of said services by
said system, said mobile station having at least one of

35 a plurality of station characteristics, said signals

| awnoEs  shiesi |




said one tel ephone station and the class of service of sai d one

subscri ber;

request to the nearest one of said predefined cal| &/
selecting a conmmunication channel for said:ﬁ_“u
il siord

request from
preassigned to t
call type of sa

met hod of claiml9.wherein, ,said tel one statipps__conprise bile
stations used b%glﬁgbﬂ<ac°mmunl%ﬁ§§§ribeﬁ?q%F61ce%fgfﬁyePgdio &l

mat ching the call type of _sai-d-detected —call

. \\H&!@W\\mgm |
t he group(s) of conmmu “on ohartnel's

he predefined call'%@be nmost neéarly matching the
d 10 detected call request. 20. The

comuni cati on syshemacteristics, a m2thodThef aeshgdingf ond adfn s2dd

wherein said

i cafsi Fﬁg&éﬂ Lty ' ekgph tation
i ncl udes at Ieasfhgﬂggg%ngﬁgﬁ%gjﬁgnu at|o%%é%ﬁéﬁtgﬁhﬂrggfn&ngggl%?% %,

basi c frequencyOféperation, ext ended 20 frequency operation, nobile

transmt pgwer,

10
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port alli¢iding said channels into a plurality of groups
each of which is associated with at least one of each
of said services, said station characteristics and said
call characteristics;

receiving at said system a request for a
communication channel for one of said mobile stations
being used by one of said mobile subscribers to
communicate with said system under one of said call
characteristics; and |

agssigning in response to said request a
communication channel from the selected one of said
groups which is associated with a selectively weighted
greater combination of the services being provided to
said one subscriber, station characteristics of said
one mobile sgtation, and call characteristics under
which said one mobile station is communicating with
said system.

12. The method of claim 11 wherein said plurality
of services comprise at least one of basic telephone
service, conference calling, data service, call

forwarding, call waiting, call privacy, message privacy

and voice mail.

13. The method of claim 11 wherein said station
characteristics comprise at least one of analog
modulation, digital modulation, basic frequency band,
extended frequency band, half-rate coding, full-rate
coding, and antenna diversity.
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m
transmt power, tr R& g& mt power, hal,_Laz _codi ng,
full-rate coding and lantenna diyv ~The nethod of

S ty.
claim 20 wherein sd d clasSEES .service of u mml bscri ber
one of D 'ority servi ce, S, m’m ﬂmr

i ncl udes at | east
art transfer, cal % ng, pessage’ maltlng, voi ce
0

f orwar di ng,

privacy, nessage pr vacy,and_vehce—ﬁa | . 23. The nethod of
claim 20 wherein said characteristic of said detected cal

request comprises 14 0&-}18' Qt?ééfﬂ@d Cgk! ’c]:[ ahm 1At Lha.eqll oLy @aggﬁ of

cal | . 24 ysStem tor assSigning communi cation channe
for calls aSSOC|GhénaQFﬁﬁlathﬁnﬂQQWPR#SQeI§§&éneCﬂlglnatlon, call

termination, 1ntercell handoff and intracell handoff.

5 15. A method of assigning communication channels
in a mobile radio telecommunication system comprising
the steps of:

selectively defining a plurality of
characterigtics for communication channel requests
10 within said system, said characteristics comprising
s mobile station, subscriber and call characteristics;
) selectively defining a plurality of types of
possible communication channel requests;
assigning to each type of possible communication
15 channel request a combination of one or more of each of
said characteristics;
assigning to each combination of characteristics
comprising a type of possible communication channel
request at least one group of communication channels
20 within said system;
receiving a communications channel request at said
system which includes a plurality of request
characteristics;
determining for the received request the type of
25 possible communication channelérequest it most nearly
approximates based upon its chéracteristics;
selecting the communicaéion channel group(s)
assigned to the most nearly approx1mate type of said
received request; and _
30 assigning to said received&?equest a communication
channel from said selected groub(s).

16. The method of claim 15 in which said mobile
station characteristics comprlse at least one of analog
35 modulation, digital modulation, basic frequency band,
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- 30- stations being used by a plurality of subscribers, said

calls having different characteristics, said tel ephone TT———stations
havi ng di fferent comuni cation capabilities iﬂﬂ, ers
having different classes of 5 service, said sys ﬁ ﬂ’g I!

means for pre-defining a plurality of call éypes P Cmn¢ type
corresponding to at | east one of saff cal | characterlstlcs

| east one of said connunication capabilities and at | east one of

one group of - oxtendSl tipeney, band PEEETRack o By VB g, 007

one group of conmun eac es;
means for det ect iG9§iRdoalmmd @@E@smaasiéor@r@tlédr Wi t h one of said
t el ephone stations being used by one of

17. The method of claim 15 in which said

5 subscriber characteristics comprise at least one of

bagic telephone service, conference calling, data

service, call forwarding, call waiting, call privacy,
message priVaqy and voice mail.

10 18. The method of claim 15 in which said call
characteristics comprise at least one of call
origination, call termination, intercell handoff and
intracell handoff.

15 ' 19. A method for assigning communication channels
for calls associated with a plurality of telephone
stations beiﬂg used by a plurality of subscribers, said
calls havingidifferent characteristics, said telephone
stations ha#ing different communication capabilities

20 and said subscribers having different classes of
service, said method comprising the steps of:

pre-defining a plurality of call types with each
call type corresponding to at least one of said call
characteristics, at least one of said communication

25 capabilitiés and at least one of said classes of
service;

ass1gn1ng at least one group of communication
channels for each of said call types; -
detecting a call request associated with one of

30 . said t-elephcf;ne stations being used by one of said

~ subscribers;
dete_rtﬁining a call type of said detected call
request. by analyzing the characteristic of said
detected call request, the communication capability of
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15 sai d subscri bers; means for determining a call type of

sai d detected call request, by anal yzing tHE“tha%ac\erlstlc of said
detected call request, the communication capab|I|7”w “Sai-d--ane
t el ephone station and the class of service of 20

_ Mmr riber;
means for matching the call type of said dgtected *oite * est to

the nearest one of said predeflned cal | t ypes; and nmeans
for selecting a comuni cati on channel for 25 sai d detected caII |
request from o[ alble] Ay [ appe [ eassigne
to the predeflne | caﬁepﬂgﬁe Sta%lgeggy& eﬁ%cﬁf% & ﬁE %f l??p%k

sai d det ecﬁifl-?d?1 e . ﬁ‘&ﬁ%’tber 30 The system of cl ai m 24

wherein said tel ephO“Qnatchinét%@ieonéalfo%éeoﬁobééﬁ a%%te'c%a dsefl by

nobi | e subscribers ina_cellular radi"o copmuni cations system
26. The system™ ¢ %?alﬂ 9&9 BARFesh o4 Pf said predefined call
5 types; and

select;ng e communication channel for said
detected
communlca“‘on channels preassigned to the predefined

::call . request from the group(s) of
call type m”st nearly matching the call type of said
10 detected ¢

20. The method of claim 19 wherein said telephone

stations f”omprlse mobile stations used by mobile

subscrlberS;ln a cellular radlo communication system.

15 §

21. ‘The method of claim 20 wherein said
communlcat on’ capablllty of said one telephone station
includes ! least one of analog modulation, digital
modulatlon'f basic frequency operation, extended

20 frequency operation, mobile transmit power, portable
transmit po_fr, transportable transmit power, half-rate
coding, full rate coding and antenna diversity.

25

'f_call waltlng, message waiting, voice
ye ‘privacy and voice mail.

30 .. Th _method of claim 20 wherein said

"”“:sald detected call request comprises
'ztermlnatlng call or handoff call.
system for ass1gn1ng communication channels

35 asso ated with a plurality of telephone
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35 comuni cation capability of said one tel ephone station
- 31- i ncludes at | east one of anal og nodul.ation, dLg_taI B
nodul ati on, basic frequency operation, ext ended f requency’

operation, nobile transnit power, portabl e ,mmmﬂ” "ML
transportable transmt pover , hal f-rate codi I ng and
antenna diversity. _ 27. The s @ em of ; cla|n1ﬁ5 mhereln sai d
cl ass of service of said one nobile subscriber includes at |east
stations belng used by a plurality of subscribers, said
calls hav1ng dlfferent characteristics, said telephone
stations hav1ng different communication capabilities
and said subscribers having different classes of
5 service, said system comprising: '
means:fbr'pre—defining a plurality of call types
with each eall type corresponding to at least one of
said . calle;characteristics, at least one of said
communicatien-éapabilities and at least one of said
10 classes of service;
means for assigning at least one group of
communicatidn channels for each of said call types;
means for detectlng a call request associated with
one of sald telephone stations being used by one of
15 said subscrlbers,
means forﬂdetermining a call type of said detected
call requesﬁ, by analyzing the characteristic of said
detected ceilﬁﬁequest, the communication capability of
said one telephone station and the class of service of
20  said one sanC;iber;
means for matching the call type of said detected
call requestftoethe nearest one of said predefined call
types; and '
means for selecting a communication channel for
25 said detecﬁedq call request from the group(s) of

communicatiéh-ehannels preassigned to the predefined

30 25. 'The eystem of claim 24 wherein said telephone
stations comprlse mobile stations used by . mobile

subscribers: 1n a cellular radio communications system.

26. '$Hd ;system of c¢laim 25 wherein said
n 35 _ communlcatlon 'apablllty of said one telephone station
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one of p?iority service, data service, call forwarding, 10 cal

transfer, call waiting, nessage waiting, voice -—privacy,message —
privacy and voice nail . 28. The sysi b : ﬂg _
wherein said characteristic of said detect edﬁmljm uam mﬂl:ll rises
15 originating call, termnating call og,handoff eal’k. v w s =+

inclUdészaE-least one of analog modulation, digital

modulatidp;" basic frequency operation, extended

frequencyrbperatiqn, mobile transmit power, portable

transmit power, transportable transmit power, half-rate
5 coding, ﬁuilfrate coding and antenna diversity.

27. ?he system of claim 25 wherein said class of
service offsaid one mobile subscriber includes at least
one of pri§giﬁysservice, data service, call forwarding,

10 call transﬁerhﬂcall waiting, message waiting, wvoice
- privacy, hessaéé privacy and voice mail.

28. The system of claim 25 wherein said
_ characterisﬁic of said detected call request comprises
15 originating;call, terminating call or handoff call.

REPLACEMENT SHEET

16 DEC 1997

]
i
e

AMENDED SHE




