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COMMUNICATION CHANNEL SELECTION IN 
CELLqLAR RADIO COMMUNICATION SYSTEMS 

BACKGROUND OF THE INVENTION 

Field Qf :tb~ Invent;i.Qn 

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

History of the PriQr Art 
When cellular radio systems were first 

implemented, specific frequencies within a basic 
frequencies range were assigned for communication 
between fixed radio base stations and mobile 
subscribers using 

Correspondingly, 

analog modulation 

the mpbile radio 

techniques. 

transceivers 
available ,to mobile subscribers at that time were also 
capable of transmitting and receiving radio signals 
only on the assigned radio frequencies within the basic 

20 frequency range and could communicate only wit;h···analog 
modulation techniques. 

25 

As the ·use of cellular radio systems increased 
over the years, the limited number of basic frequencies 
assigned by the communications authorities for that 
usage became increasingly congested leading to the more 
frequent occurrence of call blockages due to the 
unavailability of a communication channel frequency for 
use bya calling or called subscriber. To decrease the 
level :of conge~tion in cellul~r radio systems, an 

30 additional frequency range, referred to as extended 
frequencies, was assigned for lise by cellular radio 
syst~ms. This addition made a-V-ailable an increased 
number of communication channels in each system, th~ 

added frequen;cy channels all lying in the extended 
3 5 frequency band, to accommodate:: a greater amount of 

traffic and aµ increased nutN>er of subscribers. 
However, new ~dbi.le transceivers needed to be designed 
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and manufactured which would communicate not only on 

radio channels within the "basic frequency" range, but 

also on radio channels within the "extended frequency" 

range. At this time all communications in both 

5 frequency ranges took place using analog modulation. 

10 

However, since there would then be mobile transceivers 

operating within the system which were capable of 

operating in both the basic Cind extended frequency 

ranges as well as mobile transceivers which could_ only 

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 t1'at a channel assignment 

could be made in accordance with the specific frequency 

15 capabilities of the requesting :mobile transceiver. 

When digital modulation te_chniques 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. Such mobile transceivers 

are capable of operating with both analog modulation 

techniques as well as digital ·modulation techniques 

within both the basic and extended frequency ranges. 

This additional cai;)°ability added a still further 

25 

30 

parameter which must be indicatep to the system by the 

mobile when see~ing access to a communication channel 

and a consideration which must;:'.. ·be· evaluat~d by the 

system 'when assigning a commutli.c~.tion channel to a 
.": .· ~ ; . 

mobile seeking access. 

In conventional cellular rC!-dio.telecommunication 

systems, the decision-making alg~rit.hms necessary for 

the system to assign available 6Bmm~nication channels 
.-· .··· .. ·: . 

to a mobile as a function of its fr~quency/modulation 

capabilities were hard coded in~·()._ the software of the 

35 cellular switch. While these techniques adequately 
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solved the problem at issue by ensuring that each 

mobile station is only assigned 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 

frequency 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 communication 

channel depending upon the service features to be 

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 
I 

15 the parameters 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 tpen 

35 selected from the assigned communication channel group 

-------·-----·-·--~----- ·---------
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associated with that call type and the call associated 

with the communication channel request is assigned to 

the selected communication channel. 

In a further aspect of the invention, 

5 communication channels are selected within a cellular 

telecommunications system by pre-defining certain 

characteristic combinations as pre-defined call types. 

The pre-defined characteristics are compared to the 

characteristics of the communication channel re9llest 

10 and· the call type which is associated with the pre­

defined combination closest to the characteristics of 

the request is accepted as the call type of the 

communication channel request. 

In a still further aspect of the invention, a 

15 communication channel is selected within a cellular 

telecommunications system in which one or more 

characteristics are defined by one or more values g,nd 

at least one of each of the val-µes is selected as a 

default value. In addition, the .characteristics of the 

20 communication channel request are compared to the 

characteristic combinations associated with each of the 

pre-defined call types and ones of the characteristics 

of the communication channel reqtiest are sequential~y 

modified· by·· resetting one of its defining values to the 

25 default value thereof in resp<;>rise to a failure to 

obtain an exact match during :~-~~ comparison. The 

modified characteristics of the communication channel 
:;:-_:: 

request are succes_sively recompare,4, using each of the 
:'" ... 

successively modified values, to the characteristic 

30 combination associated with each p:te.:...defined call type. 

The call type:.which is assdd.~a-~ed with the first 

pre-defined comb:i,nation which riiatc:hes the modified 
~'. .. 

characteristics of the request is 
0

aCdepted as the call 

type of the communication channe1: ;_re:quest. 

-·----··-· -- -- ---- - -------------------- -- ---
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In yet another aspect, the :system of the present 

invention includes means for determining the call type 

associated with a particular oomtnunication channel 

seizure request coming into the system. The call type 

5 determination is based upon the capabilities of the 

mobile stations, the characteristics of the calls and 

the characteristics of the supscribers. Means are 

provided to associate a list of ·qommunication channel 

groups with a given call type ona cell by cell b~sis. 

10 The call type is used todeterrcil.rie the communication 

channel group from which the communication channel is 

selected for assignment to the call. 

15 

20 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

F,or a _more detailed unders·tanding of the present 

invention, for further objects an'.d advantages thereof, 

reference can now be had to the fpllowing description, 

taken into conjunction with acco1!tpanying drawings, in 

which: 

FIG. 1 is a block diagram illustrating a cellular 

radio communication. system witp~n which the present 

invention is implemented; 

FIG. 2 is a chart illustrating the prior art 

technique of assigning communic~tion channels; 

FIG. 3 is a block diagram i~lustrating one aspect 

of communication .channel assignmeri't, in accordance with 
·. ··~' ·. 

the present invention; 

FIG. 4 is a chart illustra~·rng an exemplary call 

types tree employed in the preserit invention; 

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

call typ~ determination inch.ided in the present 

invention; 

FIG. 6 is a flow chart .. ill,\J~trating a method of 

communication channel selection \ised· in the present 
,, 

35 invention; 
-----·~·~---- -···-- -----------
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FIG. 7 ~s a block diagram illustrating the further 

aspect of · communication channel assignment in 

accordance ·with ·the present invemtion; and 

FIG. a.is a flow chart il_lustrating a method of 

5 defining p;:i~arrieters associated with communication 

channel assignment in accordartce with the present 

invention. 

10 

DETAILED DESC~IPTION 

Referring first to FIG. 1, there is illustrated a 

conventional cellular radio commupication system of the 

type to which. the present invent.f:on generally pertains. 

In FIG. 1, an· a.rbi trary geographic area may be divided 

into a plura:lit:y of contiguous rac.Iio coverage areas, or 

15 cells Cl-ClO. While the system of FIG.· 1 is 

illustratively. shown to include only 10 cells, it 

should be cl~·arly understood ,that in practice·, the 
. . .. . 

number of c·ei.:~:~ will be much lar'ger. 

Associated. with and located within each cf the 

20 cells Cl-Cl.O is a base station designated as a 

corres:pondin~:one of a plurality of base stations Bl­

BlO. Each -of the base stations Bl-BlO includes a 

transmitter,· ·a: peceiver, and a b~se station controller 

as are well. kriown in the art. ·.'In FIG. 1, the base 

25 stations Bl.:.BlO are ill.ustrat~v:ely located at the 
. /\· .. ·,:· . .->_:.:·:.·_ .. 

center of eabh ;?~ · the cells Cl'-~i'.o, respectively, and 

are equipp~d\~~th'omni-directiorial. antennas. However, 

in other con:f:t,gurations of the q~J .. lular radio system, 

the base st~tions Bl-BlO may -~~ located near the 

3 O periphery, <?p:'. otherwise away frdin the center of the 

cells c1-c1o·>~~d.-:may illuminate·.·fhe .cells c1-c10 with 

radio s·.ig11cii~ ": ·either omhi:-directionally or 

directional.ly' .. · •:::'i:'herefore, the :representation of the .. 
·.: . ; 

cellular rad:!,o\ system of FIG .. •. 1 is for purpose of ·. 

35 illustration .9.p:if ·and is not intended as a limitation ·': 

- --·----------- . -
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on the possible implementations of the cellular radio 

system within which the present invention is 

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-call.ed GSM Standards. In 

10 such a cellular radio system one or more mobile 

switching centers (MSC) can each serve a group of base 

station controllers. 

With continuing reference to FIG. 1, a plurality 

of mobile stations Ml-MlO may be found within the cells 

15 Cl-ClO. 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 greatly excee~ the number 

of base stations. Moreover, while none of the mobile 

20 stations Ml-MlO may be found in some of the cells c1-
c10, the presence or absence of t:ll.e mobile stations M1-

M10 and any particular one of the: cells Cl-ClO should 

be understood to depend in practice on the individual 

desires of the mobile stations M1-M10 who may roam from 

25 one location in the cell to another: or from one cell to 

an adjacent cell or neighboring ce11, and even from one 

cellular radio -system served by -~A·:MSC to another such 

system. · .. · 

Each of the mobile stations'<'Ml-MlO is capable of 

30 initiating or receiving a telephon~:call through one or 

more of t.he base stations Bl-BlO. ~.fi9 a mobile switching 

center MSC. A mobile switching c~rlter MSC is connected 

by CC?_mmunication links, e.g. I cables:, to each of the 

illus~-rative base stations Bl~BlO and to the fixed 
r. ·. . _·: ... ..... ·. 

35 public switched telephone network PSTN, not shown, or 

------- ---- ------- ----------- -- --
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a similar fixed network which may includes an 

integrated system digital network (ISDN) facility. The 

relevant connections between · the mobile switching 

center MSC and the base stations Bl-BlO, or between the 

5 mobile switching center MSC and the 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 

10 additi~nal 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 Bl-BlO .and the mobiles Ml-MlO 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

BlO 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 

station to'"another in response to the mobile traveling 

25 through the system, from cell to cell, while 

communication is in progress. 

Each of the cells Cl-ClO 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 ~he operation of mobile stations by means 

of information transmitted to and received from those 

units. Such information may include incoming call 

signals, outgoing call signals~· page signals, page 
. ~: 

35 response signals, location registration signals, 

:-·- -- ----- ------------·--- --· --- -
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communication channel assignments, maintenance 

instructions, and 11 handoff 11 instructions as a mobile 

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 fre~encies or within the 

extended range of frequencies or a combination the!eof. 

10 

. 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 

example either analog or digital. Individual mobile 

radio transceivers may be capable of operating on only 

one frequency band and modulation technique or on (i_ll,-~= ,,_,.-.. -

bands and modulation techniques, depending on the date 

the transceiver was manufactured and other factors. 

20 For this reason, a cellular system is 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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of the mobile station requesting a communication 

channel assignment are determin~d, such an assignment 

is made based upon the priority -of available types of 

channels as set forth in columns 12-14 of FIG. 2. For 

5 example, the first {and only) 'Choice for a mobile 

station capable of analog modul~tion within only the 

basic frequency group is that . of 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 ass:i,gned 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 basic frequency range. 

Similarly, a dual mode mobile ~tation was assigned a 

communication channel based upon a first choice of a 

digital channel, a second choice of an analog extended 

20 channel and a third choice of an 'analog channel within 

the basic frequency range. This .. ~eommunication channel 

assignment scheme is conventional.:ly hard coded into the 
. ': .: 

25 

30 

software of the MSC controlliI19 the base station 

assigning the communication cha;pnel and functionally 

accomplishes the goal of ensuring;:that mobile stations 

are only assigned to communic~hion channels which 

require performance characterisf::ics possessed by that 
,:· ::·. 

particular mobile station. _·: This technique of 

communication channel assignment. shown in FIG. 2. does 

not allow the system operator thei-~flexibility of either 

changing the communication channe;i<assignment algorithm 
··'· 

or introducing the considera't:ion of additional 

characteri~tics or parameters i'ht:.o the communication 

channel ass~gnment d~terminatiod0' 
•: 

-- ·-----------------

1im1int11nr 
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The system of the present invention introduces an 

enhanced level of flexibility within communication 

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 then 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 c~n also be associated 

into communication channel groups on _a cell by cell 

basis and an idle list is mai~tained 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 

---- ------- --- ·--- -
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traffic with a mobile station, e.g., call to, call 

from, handof f, 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 

5 determination, communication channel selection at 23 of 

a suitable comn:mnication 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 ha~dling 

10 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 

15 combination of mobile station, subscriber and call 

characteristics. For example, the mobile station 

characteristics could con$ist 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 ., .. chat 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 many others depending 

30 upon the service features of fere<!l by the particular 

system. Moreover, mobile se:rvice features may include 

all those defined by the various revisions of the 

standards specifications of C.C.I.T.T., ANSI or any 

·other standard setting body,: including: transfer on no 

35 answer, transfer on busy, three way calling, call 

------- ---~-·- .. 
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forwarding of incoming calls, faring of 

calls, immediate service, malicious call 

tracing, voice privacy, message privacy, message 

waiting, priority access and channel assignment, 

5 extension phone service, selective call acceptance and 

networked voice mail handling. Finally, call 

characteristics could be those which relate to the call 

10 

itself such as call access, e.g. originating, 

terminating, non-traffic, etc., and the seizure e~ent, 

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 

the communication channel seizure request is selected 

15 by the system at 22. 

In some cellular radio systems, as for example in 

the systems conforming to the. GSM. digital radio 

standards, there will in the near future be a mixture 

of mobile stations 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 speech coder uses a bitrate of only 6. 5 

kbit/s. The result wil.l be that only every second 

30 timeslot is necessary for. a call using halfrate speech 

coding. Therefore, tw9 mobile stations utilizing 

halfrate speech coding.will pe able to use the same 

physical channel for a call, which effectively doubles 

the capacity of each channel. 

-----·-- -----------



-14-

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 

5 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 

10 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 

15 employed in the present invention, could also include 

mobile bitrate capabilities, i.e. , half rate and/or 

fullrate speech coders. Such mobile st.ation 

characteristics could additionally consist of .. antenna 

capabilities such as antenna diversity capabilities. 

20 Referring to FIG. 4, there is shown a diagram 

25 

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 

def·ining those characteristics. That is, for a 

particular cha~acteristic A (which might be either a 

mobile station, subscriber or call characteristic), the 

~arameters may illustratively include either a value 

a 0 , assumed to be a default value, or a value a 1 • 

30 Similarly, characteristic B may be defined by a 

parameter having a value b 0 (a def~ult value) or a 

value b,. In addition, a characteristic C may be 

defined by means of a parameter having a value c 0 

(default value) or a value c1 . In the right hand 

35 column of FIG. 4, there is illustrated a plurality of 

------------- .. ----·----·-----·-·------ ·-· 
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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 

5 FIG. 4, if the values with the index value 0 are the 

default values and the characteristics are modified in 

the order C-B-A then: 

(a) for a request with the-characteristic values 
a 0 , b 1 , c 1 , the call type CT2 will be associated to it; 

10 and 

15 

20 

25 

30 

35 

(b) a request with the characteristic values a 0 , 

b 1 , c 1 will be modified to a11 b1, c 0 and the call type 

CT4 will be associated to it. As can be seen from the 

column listing the pre-defined pall 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 combinat:ion, the values 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. 

Referring to FIG. 4 again, in t~is illustration there 

are 5 pre-defined call types specified as CT0 -CT4 • 

Three additional branches upon' the call type tree 

remain unspecified for purposes ¢.:E~:. illustration of the 
fact that not ·every value of every_ characteristic need 

to result in a specific call 1;:YJ;)e, and systems are 

capable of handling call type.'':. ·assignm~nts to the 

nearest combination of character.i.."~tic values which may 
be det.ermined. 

Referring now to the flow ci~art of FIG. 5, there 

is illustrated a pra.cedure by whB~·h. the system selects 

call type to be associat~<:i·: with a particular 
:· .. . 

the 

incoming call as a function of aI1d:,dependent upon the 

characteristics of the request. ·:The: routine begins at 
31 with a communication channel request and at 32 the 

----- ------·-·--- --------- ---------- --
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system receives the particular characteristics 

associated with the request and locates the branch on 

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 an~ 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 3 7, 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 pre-defined call types 

corresponding_ 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 ch~racteristics 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 groups which 

are associated to the selected call type which has been 

determined for the communi~ation channel request being 

processed. At 43, the system inquires as to whe~her or_ 

not there is any communication channel groups in that 
. ~ 

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

---- ------- ------- --~ 
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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 

5 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 

10 selects a communication channel according to a second 

selection algorithm and ends at 45. If, at 47, the 

system deterniines that there are no communication 

channels available in the selected group, it moves to 

5 O 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 4 7 to 

inquire as to whether or not there are any 

communication channels available in that group as 

before. 

25 The firE?t algorithm defines how the list 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. In 

35 addition, the algorithm could specify that each time a 
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communication channel group list is scanned, certain 

communication channels previously designated 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 withoU:t 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 (FIFO}, last-in-

15 first-out (LIFO), based on the transmission quality of 

the communication channel, etc. 

20 

25 

Ref erring 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 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 

based upon the characteristics of .the request is output 

at 64. The system then enters a $econd decision point 

65 along with a collection of c6mmU:nication channels 

associated to call types (communication channel groups) 

from 66. The communication chann~1 group(s) associated 

30 with the determined call type is~ output at 67 into a 

chan~el selection. point 68 along with selection 

algorithms 69 and a particular s'~lected communication 

channel is determined at_: 71. T.huEJ, j_t can be seen that 

the determination of th~· various(pa.rameters which go 
r. 

35 into communication channel selection in a particular 

- ---- --- --------------------
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circumstance is highly 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 

5 channel request characteristics to which the system is 

responsive may be selected along with the pre-defined 

characteristic combinations specifying individual call 

types. In addition, the collection of communication 

channel groups which are associated with indiv_idual 

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 

throug~ 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 channel groups were required at 83, th~ 

system moves directly at · 86 to associate th~· 

35 communication channel groups to any new call types. 

---- - -------- -
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defined at 82. At 87, the ·i:>ystem specifies the 

communication channel and communic;iltion channel group 

selection algorithms to be used in the system and at 88 

reserves communication channels for the new call types. 

5 The routine ends at 89. 

10 

As can be seen, the operator of the system has the 

possibility of reserving a nu~:ex of communication 

channels within a communication channel group for 

specific purposes. A number of remaining idle 

communication channels in a given 'communication 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 groqp is equal to or less 

than the number of reserved communication channels, 

15 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 

20 priority service and other class of service features 

provided within the· system. 

25 

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 

utilization and subscriber service~ offered within the 

system. It enables optimized use of valuable system 

resources, suc:h as higher quality communication 

channels, and at the same time:, enabl~s the. system 

30 operation to be , highly responsi-ye to communication 

channel requests which merit such·t:i;-eatments. 

It is believed that the opera~.ion and construction 

of_ the present invention will p(:!: (ipparent from the 

fo~:going description. While the. :~e:thod and apparatus 

35 shown and described has been characterized as being 
-----------------~-~ 

~· -------
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pref erred, obvious changes and modirications may be 

made within without departing from the scope of the 

invention as defined in the following claims. 

---------- -------·-· 
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WHAT IS CLAIMED IS: 

1. A method of assigning communication channels 

within a cellular telecommunications system comprising: 

assigning to each communication channel request 

5 received by the system a call type; 

10 

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; 

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 

20 

25 

assigning the call associated with the 

communication channel request on the selected 

communication channel. 

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. 

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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accepting as the call type of the communication 
channel request that call type which is associated with 
the pre-defined combination closest to the 
characteristics of the request. 

4. A method of selecting a communication channel 
within a cellular telecommunications system as set 
forth in claim 3 in which the characteristics of the 
communication channel request include one or more of 

10 mobile station, subscriber 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. 

within 

forth 

A method of selecting a communication channel 
a cellular telecommunications system as set 
in claim 4 in which said subscriber 

characteristics include any one or more of the classes 
of service available to a mobile subscriber within t!::ie 

30 system. 

8. A method of selecting a communication channel 
within a cellµlar telecommunications system as set 
forth in claim· 7 in which said classes of service .,, 

35 include priority service and data service. 
--- -------- ··--------- ----- -- .. ------



-24- .· .. :· :;.,:.:: .. 

9. A method of selecting a communication channel 
within a cellular telecommunications system as set 
forth in claim 4 in which said call characteristics 
include any one or more of the specific call access and 

5 the seizure event giving rise to the communication 
channel request. 

10 

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

11. A method of selecting a communication channel 
15 within a cellular telecommunications system as set 

forth in claim 9 in which said seizure events include 
access, inter-cell handoffs, and intra-cell handoffs. 

20 

25 

12. A method 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 
30 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 
35 characteristics of the communication channel request, 
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using each of said successively modified values, to the 
characteristic combination associated with each pre­
defined call type; and 

accepting as the call type of the communication 
5 channel request that call type which is associated with 

the first pre-defined combination with matches the 
modified characteristics of the request. 

10 

13. A method of selecting a communication channel 
within a cellular telecommunications system as set 
forth in claim 1 in which said step of assigning each 
communication channel request to a communication 
channel group based upon the call type determination 
thereof is performed in accordance with a first 

15 algorithm. 

14. A method of selecting a communication channel 
within a cellular telecommunications system 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 
wherein said first algorithm includes a specification 

.·~ 

35 of the number of times in which a list of communication 
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channel groups available to the call type of the 
request may be scanned in order to determine if each 
available group contains a communication channel which 
is available for assignment to the request before 

5 congestion in declared. 

10 

16. A method of selecting a communication channel 
within a cellular telecommunications system as set 
forth in claim 1 in which said step of select~ng 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 
15 within a cellular tel.ecorp.munications system as set 

forth in claim 16 in which said second algorithm 
includes selecting from ·:·a number of available 
communication channels in the group the one which first 
became available. 

20 

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 

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

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

30 forth in claim 16 in which said second algorithm 
includes selecting from a number of available 
communication channe.ls in the group in accordance with 
the transmission quality thereof. 

----·--·----. 

Thon1111111m11r 
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20. 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 

5 communication channels in the group a subgroup in which 

the transmission quality is greater than a preselected 

threshold value. 

10 

21. A system for assigning communication channels 

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; 

25 

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 

communication channel request on the selected 

communication channel. 

22. A system for selecting a communication 

channel within a cellular telecommunications system as 

30 set. fort.h in claim 21 in which the call type is 

determined in accordance with preselected 

characteristics of the communication channel request. 

•--·---·-·----w--.. _., ______ • 
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23. A system for selecting a communication 

channel within a cellular telecommunications system as 

set forth in claim 21 which further includes: 

means for pre-defining dertain characteristic 
5 combinations as pre-defined call types; 

10 

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 

communication channel request that call type which is 

associated with the pre-defined combination closest to 

the characteristics of the request. 

24. A system for selecting a communication 
15 ch~nnel 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 . 

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 
operation. 

26. A system for selecting a communication 

channel within a cellular telecommunications system as 

set forth in claim 22 in which one or more 
30 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 means 

further includes: 

means for comparing the characteristics of the 
35 communication channel request to the characteristic 

-·- --·- --- ------- -----------·-· -- --···---· ---
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combinations associated with each pre-defined call 
type; 

means for sequentiaily modifying ones of said 
characteristics of said communication channel request 

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; 

10 

means for successively recomparing said modified 
characteristics of the communication channel re~est, 
using each of said successively modified values, to ·the 
characteristic combination associated with each pre­
defined call type; and 

means for accepting as the call type of the 
' ' I 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 telecommunications system as 

20 set forth in ciaim 21 in which said means for assigning 
eac~ communication channel request to a communication 
channel group· based upon the call type determination 
thereof further comprises: 

25 

30 

means,,...for scanning a list of communication channel 
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. 

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: 
------- --- --
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means for selecting from a number of available 
communication channels in the group the one which first 
became available. 

5 29. A system for selecting a communication 

10 

15 

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 tha~ call type fu!ther 
comprises: 

means for selecting from a number of available 
communication channels in the group the one which last 
became available. 

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. 

c·------·--------··---. 
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