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I nvention The present invention relates to cellulgar communcation systens
and, nore particularly, to.a method and appar at us-_ for reducing interference
in a 10 radi o conmuni cation 1ink of a cellular ¢omunication system
Background of the Invention Conmunication systens take many forns. In
general , the purpose 15 of a comuni cation systemis to transmt

i nformati on-bearing signals froma source, |located at one point, to a user
destination, |ocated at another point sone distance away. A conmuni cation
systenlgenerally consi sts of three basic conponents: transmitter, channel,
and receiver. The transmitter has the function of processing the nessage
signal into a formsuitable for 20 transni ssi on over the channel. This
processi ng of the nessage signal is typically referred to as nodul ati on.
The function of the channel is to provide a physical connection between the
transmtter output and the receiver input, The function of the receiver is
to process the received signal- so as to produce an estimate of the original
nmessage signal. This processing of the 25 received signal is referred to
as denodul ati on and detection. -2- Two types of two-way conmunication
channel s exist, nanely, point- to point channels and point-to-nutti point
channel s. Exanpl es of point-to- point channels include wirelines (e.g.,

| ocal tel ephone transm ssion), microwave |inks, and optical fibers. In

ot ot ar one. METHOD D APARATUS FORS REBYRING IRTEREEN CET" @
conmuni cation site (IN A RADIQIGOMMUNIGATIONOLINKOFUAI CRLLILARt ens) .
These point-to-nultipoint systeSBHMMUNICATION SYSTEM

5
Field of the Invention

The present invention relates to celiular communication systems and,
more particularly, to a method and apparatus for reducing interference in a
10  radio communication link of a cellutar communication system.

‘Background of the Invention

Communication systems take many forms. In general, the purpose (
15  of a communication system is to transmit information-bearing signals from a |
source, located at one point, t0 a user destination, located at ancther point
some distance away. A communication system generally consists of three
basic components: transmitter, channel, and receiver. The transmitter has the
function of processing the message signal into a form suitable for
20  transmission over the channel. This processing of the message signal is
typically referred to as modulation. The function of the channel is to provide a
physical connection between the transmitter output and the receiver input.
The function of the receiver is to process the received signal so as to
produce an estimate of the original message signal. This processing of the
25  received signal is referred to as demodulation and detection.



ral so termed Multiple Access Systens (MAS). The use of nodul ation permts
mul tiplexing, that "is, the sinultaneous 10 ‘transm ssion of signals from
several nessage sources over a common channel. Also, nodul ation nmay be used
to convert the nessage signal. into a formless susceptible to noise and

i nterference. For multiplexed cormunl cation systens, the system typically

consists of many renote units (i.e. nobile conmunication units) which
require 15 active service over a comuni cat.i on channel for a short or
di sérete portion of tHEWeRRSATIWDrWAY comminication.channels exist.namely, point-
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from one central channekiAlse. madd ien maybe ysed twconvart thecmessage signatinto
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ot her nobile conﬂmmmumahonchamalmmmmwe ofthe
resources on a communication channel. Therefore, communication systems
- have been designed to incorporate the characteristic of communicating with
- many remote units for brief intervals on the same communication channel.
20 These systems are termed multiple access communication systems.
One type of multiple access system is a cellular radio communication
system. Celiular radio communication systems typically include a number of
central communication base sites. Each central communication site has a
o service area coverage for servicing mobile communication units within the
~ . 25 service area. The service areas typically are arranged such that adjacent
central communication site service coverage areas overiap in a manner that
provides a substantially continuous service region. The substantially
continuous setvice region provides uninterrupted service by handing off
.mobile communication units from one central communication site serving a
30  service area to an adjacent central communication site serving another service
Communication between the central communication sites and mobile
communication units typically occurs on a pair of communication resources or
: channels (i.e., transmit and receive channels) assigned according to a cellular
- 35 - communication system communication resource reuse plan.
To kmit noise.in cellular communication systems due to communication
between other mobile communication units in other nearby service areas -



-3- serviced by the central comrunication sites as well as increase the
capacity of the cellular conmunication system reuse of the available, but
i mted nunber of conmunication resources is done within a service region
of the cellular comunication system In the past, in order to ensure that
the reuse 5 of communi cation resourced does not cause unaooept abl e noi se
I n the communi cai on channel service regions of central communication sites
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into sectors, the required geographic separation may be reduced while

20 maintaining an adequate signal to noise ratio. For example, U.S. patent
number 4,128,740, assigned to Motorola, inc. discloses a four cell (service
area) - 8ix sector communication resource reuse pattermn. As disciosed, each
cell is divided into six sectors and each sector contains approximately 1/24th
of the available communication resources. For every four cell sites, the

25  communication resource pattem is repeated. This communication resource
reuse pattern may be further reduced 1o a 1 cell site reuse pattern as
disciosed in pending U.S. patent application 07/458,624 by Comroe et al.
which was filed January 2, 1990 and also assigned to Motorola, Inc. It will be
appreciated by those skilied in the art many other reuse patterns exist for

30 use in celiular communication systems including but not imited to 3, 7, 21, 49,
63, 91 site reuse pattermns.

In addition, several reuse patterns have aiso been used
simultaneously in cellular communication systems. U.S. Patent No.
4,144,411 issued to Frenkiel on March 13, 1979, teaches one such celiular

35 system in which static reuse of frequencies in a large-cell frequency reuse
pattern and in a miniature-sized overlaid, but same type frequency reuse
pattemn. The miniature-sized reuse pattermn and the large-cell patterns are



similtaneously in celular communication systems. U & Patent No. 4,144,411

i ssued to Frenidel on March 13,1979, teaches one such cellular 35 system
I'n which static reuse of frequencies In a large-cell frquency reuse pattern
and in a mniature-sized overlaid, but same type frequency reuse pattem
The mini ature-sized reuse pattem and t he.4ar ge- c&l#ipatterns are 4 both
on seven-cell reuse patterns. This is achieved through yet |ower transmt
powers and mai ntaining the sane site spacing to cell radius as .the

| arge-cell. This bmh@psevm-mﬂa'eneerpatems |'ﬁmso&adgeve¢tnrouglyyeteMrof
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different reuse pat eer ns. éumu srral I ra‘se on a three-cell reuse pattern whereby
one set of frequencies is dedueated to the three-cell reuse pattern while
another set of frequencies is dedicated to the nine-cell reuse pattern. This

20 division of frequency spectrum into two groups of mutually exclusive
channels is one method of providing muttiple reuse pattems. Consequently,
one cell site may operate on both a nine-cell and a three-cell reuse pattern
by using channels from its channel set which are dedicated to specific cell
sites and assigned to the different reuse pattems. Such smaller reuse

25 pattems form a noncontiguous overiay of cells having a decreased radius.

it will be appreciated by those skilled in the art that communication

resources or channels may be distinct frequencies (i.e., a frequency-division
multiple access (FDMA) communication system). However, other types of
communication resources or channels exist which may be assigned according

30 to a communication reuse separation pattem. These other communication
resources include data channels and traffic channels, which may be time slots
within the same frequency such as in a time division multiple access (TDMA)
system, or traffic channeis and data channeils in other types of channelized
systems such as code division multiple access (CDMA) systems. _

35 One type of communication system which can be a CDMA system
is a spread spectrum system. Three general types of spread spectrum
communication techniques exist, including:

A/



25 patterns form a noncontiguous overlay of cells having a decreased
-radius. It will be appreciated by those skilled in the art that

comuni cation resources or channels nay be distinct frequencies (i.e., a
frequency-division nultiple access (FDVA) comruni cati on systen). However,
ot her types of communi cation resources=-Bf channels exist which may be

assi gned accordi ng 30 to a communi cation reuse separation pattern. These
ot her communi cati on resources include data channels and traffic channels,
which nmay be tine slots within the sane frequency such as in a tine ~
di vision multiple acDiract Sddtddhcesystem or traffic channels and data
channel s in other ty N 8 gklzed ste such.,as code division
mul tipl e access ( uon Bhratest em

whi ch can be a wmswmmmammemwmwm Suchsysteths t Ypes

Sequence Tho. modul it SO i rfely g8iancy ool éﬁﬁa@ﬁce whose bi

rate i s much higher than the Informnmon signal bandw dth. Such systens 5
are referred to as "direct sequence"” nodul ated systens. -6- Hoppi ng:
Carrier frequency shifting in discrete increments in a pattern dictated by
a code sequence. These systens are called "frequency hoppers."” The
transmtter junps fromfrequency to frequency within 5 some
predeterm ned set the order of frequency usage is determ ned by a code
sequence. Simlarly "time hopping" and "time-frequency hoppi ng" have tines
of transm ssion which are regul ated by a code sequence. 10 Chirp




Pul se -FM or "chirp" nodulation in which a carrier is swept over a w de
"band during a given pulse intervaL Spread spectrum communi cation systens
can be inplenented as 15 mul ti pl e access systens in a nunber of different
ways. One type of multiple access spread spectrumsystemis a CDVA system
CDMVA spread spectrum systenms nmay use di rget sequence (DS-CDMA) or frequency
. hoppi ng (FH CDVA) spectrum spreadi ng techni ques. FH CDVA systens can
further be divided into slow frequency hopping (SFH 20 CDVA) and fast

fr etydency hoppi ng ( FFiHSPPiRg systems. I n SFH CDVA systens several data

symbol s, representing

nodul ate the carrier \/@V@SPWWS I'n ___'A}?]Wé@éﬂs a%@ﬁé&stem
the carder wave hops dw@codeiSequencer ys{ems iare galled “trequencya SFH CDVA
system communi cation Wg m,

conmmuni cation channel 1S acco rﬁﬁ@ Si rrlaﬂaﬁ'fre uéﬁg S he ?grmto
generate a carrier waROM@P pm Qfifreqt

frequency band for a sboderseqdenéetsnnuaﬂmmghupmg?’anumhmirmenqes

an input spreading co r

Wi thin the set of fre&ﬁ’@b@?@&ﬁrﬂrﬂ%é{@%@vﬁ%@eﬁ'&ﬂéﬁﬁw t%gg
generate the carrier aequent@e spreading code may, for exanple, be a
pseudo-noi.se (PN) code or a Walsh code. Spreading codes are input to the

frequency synt hesi zer by a spreadi ng code generator. The spreadi ng code
gener at or i 30peri odi c&i@ocked or stepped 35 t hrough different

transitions whi ch causmgissiFM eF hirp om@ﬂm% w@ﬁgmwmm‘k@mt :
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hopped or reassigned to different portions of the frequency band. In

Fepr esenti ﬁq“Spé"eSﬁencﬁﬁﬁehwwb%M%#?ﬁ%ﬂw as

5 multiple access systems in a number of different ways. One type of
multiple access spread spectrum system is a CDMA system. CDMA
spread spectrum systems may use direct sequence (DS-CDMA) or

-frequency hopping (FH-CDMA) spectrum spreading techniques. FH-
CDMA systems can further be divided into slow frequency hopping (SFH-

20 CDMA) and fast frequency- hoppmg (FFH-CDMA) systems. In SFH-

" CDMA systems several data symbols, representing a sequence of data
bits which are to be transmitted, modulate the carrier wave within a single
hop. Whereas, in FFH-CDMA systems the carrier wave hops several
times per data symbol. -

25 - In a SFH-CDMA system, communication between two
communication units in a particular communication channel is accomplished by
using a frequency synthesizer o generate a carrier wave in a particular
portion of a predetermined broad frequency band for a brief period of time.
The frequency synthesizer uses an input spreading code to determine the

30 particular frequency from within the set of frequencies in the broad frequency
band at which to generate the carrier wave. The spreading code may, for
example, be a pseudo-noise (PN) code or a Walsh code. Spreading
codes are input to the frequency synthesizer by a spreading code
generator. The spreading code generator is periodically clocked or stepped

35 through different transitions which causes different or shifted spreading codes
to be output to the frequency synthesizer. Therefore, as the spreading code
generator is periodically clocked, then so too is the carrier wave frequency

N\



common type of carrier wave nodul ati on used In SFH CDVA systens is 5 Mary
- phase shift keying (MPSK), where k = [err] data synbols are used to

determ ned which one of the Mphases is to be transmtted. In a SFH CDVA
system the conmuni cation resource reuse separation pattern can be reduced
to a single cell service area such that-gach cell is operating In the same
frequency bandwi dth. In adition, each cell can 10 be further divided Into
sectors. Simlarly, the comruniction resource reuse separation pattern can

further be redud@ppedorseassignedte diffesent-pemtions of tha fraquenay-hand el or of
each cel | s opgidticito Noppl ﬁ&ﬁamwﬂﬁdaﬂ by dath §yrsels’ Ly of

the reuse of freguenci s I'n the co&mﬂﬂ c&k esource reuse separation
pattern i s possi rese "‘@Ggaﬂat ed by
codes and not nmenlwwmm MW@MIWMMWS@W%‘ SO
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cochannel i nt er S8Paraio each; am
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all of the sectors of each cell.
20 Using all of the codes in the same frequency band in each sector of
each cell increases the overall level of noise due to co-channel! interference
(i.e., number of simultaneous communications in the same frequency and _
code division) of the COMA communication system. The signal quality and
thus the effect of the level of noise may be measured by the quality of
25  recovery of the transmitted information signal from the communication ~
channel. In digital communication of analog signais (e.g., voice signals), signal
quality is determined by the bit error rate (BER) of the channel (i.e., the
number of errors in the recovery of the transmitted signal bits over a particular
time span). As the bit error rate increases the quality of the signal received
30 Dby the receiving communication unit decreases. As a result, communication
systems typically are designed to limit the BER to an upper bound or
maximum so that the degradation in the quality of the received signal is
imited. Thus, since the noise is largely related to the number of users using
the same communication channel, the maximum BER is limited by kmiting
35 the number of simuitaneous code divided users in the communication
channel.
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.BER is related to the carrier to interference (C 1) power ratio. If the CI
power ratio i ncreases, then the BER decreases and the signal quality
improves. If the C/1 power ratio decreases, then t'he BER increases and the
signal quality deteriorates.,  The goal of redum ngg.,i'-'.-._.nterference in the 5
comuni cation |ink may be" achi eved by i oving tH#E¥C/ | power ratio. Code
division of nultiple conunication channels in t he” sane frequency bandw dth
may be done by the assignment or allocation of portions of the broad

fretdency bandwi dt h t CBERJ$ rglated to'the carrierto iteriérepce (CN) powef ratior dbitier @/l
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a spreading code related to the particular transmitted signal which is to be
retrisved from the communication channel. Further, when the spreading
20  codes are orthogonal to one another, the received signal can be correlated
with a particular spreading code such that only the desired signal related to
the parhwlarspreadng code wenhancedwhnletheoﬂ'lersignalsam not
enhanced.
After aliocating a eode deed commumeanon resource according to
25 the communication resource reuse separation pattern for use by the mobile
communication unit, the local central communication site typically allocates a
transceiver typically located at the local central communication site to service
- any subsequent communication with the mobile communication unit on the
~ assigned communication channel resource. The transceiver is typically
30 coupled to an antenna which serves the particular geographic region in which
the mobile communication unit is located. The transceiver of the central
communication site will subsequently route the communications of the mobile
communication unit to a target communication unit. The target communication
: unit may be either another mobile communication unit within the same service
35 area, a mobile communication unit in another service area, or a subscriber on
the public switched telephone network (PSTN).
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the nobile communication unit is boated. The transceiver of the gentral,
.communi cation site will subsequently route the conmunicati ons. of *t he ddbil e
comuni cation unit to a target comunication unit. The target conmmuni cation
unit may be either another nobile comunication unit within the same
service 35 area, a nobile comrunication unit in another service area, or
a subscriber on the pubic switched tel ephone network (PSTN). -9- There
exi sts a need for reduction of co-channel interference in the comrunication
| i nks between the central comunication site and nobile 5 conmunicati o™
unit when the nobile communication unit is located within a region served
by nore than one antenna operating in the sanme conmuni cati on channel band.
Summary of the Invention 10 In accordan8e with a first aspect of the
present invention there is provided a cellular comrunication system

conprising: ( means for determ ning a yeasuyre of, injerference in a first
radi o conmuni CIRPAXISEAReed for, ‘PMEBWM regee iMi®el bei ng

Er?vi demf_nn?iati@n[lmmm' t 'haacemraf ' lll¢dMMi@étiot5s_ ites afvdLAD bn?_es a si tgnal
etween a firs ect or.. apt e ce n mohi. | ion unit,
Che §1 r somrnpisation, dfh #eE R Mobila EBmmiRicafiol i B B3R Wil 87,111
parti culregionvsarvadbydmore than onegantennat dperating in dhe eame commumicatien vi ng
an adjagfﬁhng? haphic region of the cell, where the npobile comunication

unit is Tocated wthin the particular overl apped service region; and 20
(b) means for switching the radio comrunication link, in response to the

measure of interference bei ng gikANarg oft8€ Wwertioped threshol d, from the
firié radi o communi cati on channel to” a second radi o communi cati on channel.

in ich the _ signal Is comunicated between a third antenna of the
cel | and t he |fxHdcopdaesEwithcafirst of theepiatient! imventidhahers 6 rdvitled a

900" 20 it SecliohSiak S oomanielia ") rhdie o SeRBlHRARS poESiR
t he par wof intederancs ireafirst raclio communication channel, the first radio
communication channel being provided through a radio communication link which
15 communicates a signal between a first sector antenna of a cell and a mobile
communication unit, the first sector antenna serving a geographic region of the
cell having a particular overiapped service region with a second sector antenna
serving an adjacent geographic region of the cell, where the mobile
communication unit is located within the particular overlapped service region; and
20 (b) means for switching the radio communication link, in response to the measure
of interference being above a predetermined threshold, from the first radio
communication channel to a second radio communication channel in which the ~
signal is communicated between a third antenna of the cell and the mobile
communication unit, the third antenna serving a geographic region which overlays
25 the particular overlapped service region and has overlapped service regions
which are non-overlapping with the particular overlapped service region.

In a second aspect of the present invention there is provided a cellular
communication system, comprising: (a) means for determining a measure of
interference in a first radio communication channel, the first radio communication

30 channel being provided through a radio communication link which communicates
a signal between a first sector antenna of a cell and a mobile communication unit,
the first sector antenna serving a geographic region of the cell having a particular
overlapped service region with a second sector antenna serving an adjacent
geographic region of the cell where the mobile communication unit is located

35 within the particular overlapped service region; and (b) means for switching the
radio communication link, in response to the measure of interference being above



_I'n‘a second aspect of the present |nvent|on there |'s provtded a ceIIuPan
4ad®rmmuni cation system conprising: (a) neans for det er nt ni hg.'a ‘measur € - -§f2-2
interference in a first radi o comuni cation channel, the first radio
conmmuni cation 30 channel being provided through,@ﬁradlo conmuni cation |ink
whi ch conmmuni cates a si gnal “bet ween a first sect”?“antenna of a cell and a
nobi | e communi cation unit, the first sector ant enha serving a geographic
region of the cell having a particular overlapped service region with a
second sector antenna serving an adj acent geographic region of the cel
where the nobile communication unit is located 35 within the particular
over| apped service region; and (b) means for swtching the radio
comuni cation link, in response to the V@asure of interference bei ng above
a predeterm ned threshold fron1the first radi o communi cation channel to a
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antenna having a further geographic service region which overlays at least a-

portion of the particular overlapping service region, wherein the further i

geographic service fegion causes substantlally no co-channel interference with
20 the particular overlapping service region. : -

In yet another aspect of the invention there is provided a method for
reducing interference in a radio communication link, of a cellular communication
system, from a central communication site to a mobile communication unit, the
method comprising the steps of: (a) determining a measure of interference in a first

25 radio communication channel, the first radio communication channel being
provided through a radio communication link which communicates a signal
between a first sector antenna of a cell and a mobile communication unit, the first
sector antenna serving a geographic region of the cell having a particular
overlapped service region with a second sector antenna serving an adjacent

30 - geographic region of the cell where _thé mobile communication unit is located
within the particular overlapped service region; and (b) switching the radio
communication link, in response to the measure of interference being above a

~ predetermined threshold, from the first radio communication channel to a second
radio communication channel in which the signal is communicated between a
35 third antenna of the cell and the mobile communication unit, the third antenna
serving a geographic region which overlays the particular overlapped service



system froma central conmunication site to a nobile cannunlcatuon unlt

£ bt he net hod conprising the steps of: (a) determning a measure ofi? $.3 e_e
interference in a first 25 radio comunication channel, the first radio
comuni cati on channel being provided through a radio connunication i nk
whi ch communi cates a signal between a first sector antenna of a cell and a
nmobi | e conmuni cation unit, the first sector antenna serving a geographic
region of the cell having a particular overl apped service region with a
second sector antenna serving an adjacent 30 geographic region of the €l
where the nobile communication unit is |ocated wthin the particul ar
over | apped service region; and (b) swiyhing the radi o comruni cation |ink,
in response to the nmeasure of interfer¥nce bei ng above a predeterm ned
threshold, fromthe first radio communication channel to a second radio
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In the preferred aspects, the first and the second radio communication
channels may comprise channels selected from the group containing code
division channels, time division channels and frequency division channels.
The present invention advantageously provides an improved cellular
20 communication system and methodology therefor that mitigates the problems
associated with co-channel interference caused by the overlap of geographic
service regions. _
An exemplary embodiment of the present invention will now be descnbed
with reference to the accompanying drawings.
25
Brief Description of the Drawings

FIG. 1A and FIG. 1B are block diagrams showing a prior art central
communication site antenna pattem.
30 FIG. 2A and FIG. 2B are block diagrams showing a preferred embodiment
central communication site antenna pattern.
FIG. 3A and FIG. 3B are block diagrams showing an altemative preferred
~ embodiment central communication site antenna pattemn.



_The present invention advantageously provides an inproved*cellul art 20.°, &
¥cBnmuni cati on syst em and net hodol ogy therefor that mitfgafes the probl-én¥y
associ ated with co-channel interference caused by. the overlap of
geogr aphi c service regions. An exenplary enbodi nent of the present
invention will now be described with reference tajithe acconpanying
drawi ngs. 25 Brief Description of the Drawings FIG. 1A and FIG 1B are
bl ock diagranms showing a prior art central conmunication site antenna
pattern. 30 FIG 2A and FIG 2B are bl ock diagranms showi ng a
preferred enbodi nent central conmunication site antenna pattern. FIG 3A
and FIG 3B are block diagrans showing ¥} alternative preferred enbodi nent
central communication site antenna pattern. Detai |l ed Description 5
Referring nowto FIG 1A and FIG 1 B, a cell 100 geographic service
coverage area schene of a prior &etailed [Daseriptionnuni cati on systemis shown.
Cell 100 is sectorized into three geographic service regions which are each
served by a central communication site 130 having a single antenna 102,

104 ahd 106, rRefesing nowyto FIG: HAandflG. 162 2 aell10Q. ggogmphimserrice
Goner ol | woueragealer satlerha drel friol Hit cblflar WeinrhiAicalioh Rysicni s Shol. el
100, Howell is sacienzed inlo shiaengeeoraphic.seRice trdions Whih.ak pach seRad by s
shaped expgéhtrall dommunigition site $80/having Besinglet anteara i@, at i on patterns
typically have a curved shape which can be manipulated to closely foll ow

the rigid shape of a sector. Due to-these curved shapes and a communi cati on
sxiyen1 constaint to provide all regions of a cell with service

S



coverage fromat |eat one antenna, the radiation patterns of the

- sectorized 10 antennae w |l have overl apping regions In which two or nore
sectorized antennae provi de service. For exanple, overapping service region
114 may exi st between antenna radiation ptterns (i.e., antenna service
regions) 108 and 112. Wthin this overﬂ@pping service region 114 a nobile
comuni cation unit 128 may receive two different signals in a single 15
conmruni cation channel torn the central conmunication unit 130 as

transmtted froMandrms mmuommmﬂezwwmwsma e -
conmmuni cati on %*ﬁq m@dﬂ Wr Oand C transm' t
a signal In a comm I'cation chan 1 Fgarece”gd EE E Hyantennas 102
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conmuni cation ¢ qﬁe@ reuse plan to opera e wﬁ 1N sane Trequency band.
Al so, each ant emmmmg pravide gl regions of g:cell wltbaammg to
t he conmuni cat |ﬁgw

conmuni cat j on c anne s
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128 wit hi n over tQ@iand ti2. \Within this overlapping service:region 13dg@miobileom t he

central commnl hqmwlﬁﬁ?ém,mﬁ: % a,@ | gned for
35 use by a connunlca I on annel“ogperating 1n antenna serv € region 108
as wel | asT@not RMmumiGation m&‘@&&m astrpnsmittechi on
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communication channel which is received by both antennas 102 and 106 of
central communication unit 130. it will be appreciated by those skilled in the
20  an that a mobile communication unit 128 may be a radio communication unit
which is capable of moving around to various service regions or is fixed to a
particular location within a particular servioe region.
in an SFH-CDMA celiular communication system, each of antenna
service regions 108 and 112 may be assigned according to a
25 communication channel reuse pian to operate within the same frequency
band. Also, each antenna service region 108 and 112 may be assigned
according to the communication channel reuse plan to use the same codes to
separate communication channels within the frequency band. These codes
assign distinct portions of the frequency ban to different channels at different
30 instances of ime. Consequently, regardiess of whether or not the two
antenna service regions 108 and 112 channel assignments (also assignment
of frequency band portions) are synchronized, a mobile communication unit
128 within overlapping setvice region 114 may receive a signal from the
central communication site 130 in a particular frequency band assigned for
35 use by acommunication channel operating in antenna service region 108 as
well as another communication channel operating in antenna setvice region
112. However, the mobile communication unit 128 having a radio



.expecting a signal in the particu]ar portion of the frequency band which is
providing a comunication channel fromonly one of the two antennae 102 and
106 (e.g., antenna 102) serving, respectively, antenna service regions 5
108 and 112. Therefore, the other signal gtransmtted by the other antenna
(e.g., antenna 106) in the=particul ar po‘ 1 on of Lfe frequency band
prOV|d|ng t he connunlcatlon channel woul d |nterfer@ with the radio

Co- Rannol it er (ErmANESET iy e coptil phited com%oﬁdﬁ?%@ R8vi ng
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portion of the fre and, assi. d fQr -use CO ni cati on channel
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si gnal But . :
be?ween t he cent raﬂwggﬁW@Wﬁ%ﬁﬁedeéﬁ on
unit located in ¢hecommunicstion chaaneliwailld intenersiwith therratioicommunicatiomiink's
whi ch i s assigne As a
relsul t ! t he s: gna%x%’rggtr??an%ﬁq Sgbﬁﬂaﬁe%gé’mm Wﬁﬁe ﬁ?en t he
20 conmuni cati on chanrﬁ'ﬂ“'ﬁﬂm%mﬂ'@@m@umﬂ“@” havipg aadia. a1 i on I i nk
bet ween t he 1@t hercofiilhieaichi ik WitthEértral ¢omimanication site"#30.iAthe Sve

interference is also known co-channel .interference. ref er
enbodi nent of th '?ﬁﬁmyc}l@@mtﬁmm%mwﬁ@%g}ﬁﬁB reduces
the,i rrpac: t hat noybahdmsoggedéomwby agommuaitatior channel opariting in
comuni cation in
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respectively, mhlsgnajmmitte,d byther mobile gommunicatipneyniit 128 in the
20  communication channel would interfere with the radio communication link
| between the other mobile communication unit and antenna 106. Such
interference is also known as co-channel interference.
A preferred embodiment of the present invention as shown in FIG.
2A and FIG. 2B reduces the impact that these overiapping service regions
~7 25  have on radio communication links between the central communication site
230 and a mobile communication unit 228. ‘A preferred embodiment cell
200 geographic service coverage area schems of a cellular communication
system is shown. Cell 200is sectorized into three geographic service
regions which are each served by a central communication site 230 having a
30 single antenna 202, 204 and 206, respectively. it will be appreciated by
those skilled in the art that the cell may be sectorized into more or less
sectors without departing from the scope and spirit of the present invention.
Each antenna 202, 204, and 206 has a corresponding radiation pattern 208,
210, and 212, reSpectweiy, which generally covers only one geographic
35  sector or service region of the cell 200. However, as previously mentioned
sectorized antennae radiation pattemns are not typically shaped exactly like a
sector of cell, rather antennase radiation pattems typically have a curved



35 sector or service region of the cell 200. However, as previously
ment i oned sectorized antennae radi ation patterns are not typically shaped
exactly I ke a sector of cell, rather antennae radiation pattens typically
have a curved 15 shape which can be nmanipulated to closely follow the
rigid sh of a sector. Due to these cgE,ed shapes and a conmmuni cati on
system constaint to provide all regions~f a cell with service coverage
fromat | east one antenna, the radiation patterns of the sectorized
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ﬁequencybandudgmdbrusebyammmeaﬁonmanneloperaﬁngin
antenna service region 208 as well as another communication channel
operating in antenna service region 112. However, the mobile

20 communication unit 228 having a radio communication link with the central
communication site 230 wouid only be expecting a signal in the particular
portion of the frequency band which is providing a communication channel
from only one of the two antennae 202 and 206 (e.g., antenna 202) serving,
respectively, antenna service regions 208 and 212. Therefore, the other ~

25  signal transmitied by the other antenna (e.g., antenna 206) in the particular
portion of the frequency band providing the communication channel would
interfere with the radio communication link's expected signal. Such
interference is known as co-channel interference.

Similarly, a mobile communication unit 228 having a radio

30 communication link with central communication site 230 in the overiapping
service region 214 may transmit a signal in a particular portion of the
trequency band assigned for use by a communication channel operating in
antenna service region 208 to antenna 202. However, antenna 206 would
aiso receive the mobile communication unit's 228 transmitted signal. But,

35 antenna 206 may be providing a radio communication link between the
central communication site 230 and another mobile communication unit
located in service region 212 through ancther communication channel which is



I ntterfere mnth the radi o connunlca s;expected S|gnal Such
_lInterference is known as co-channet:’ nter;efence Simlarly, a nobile
comuni cation unit 228 having a radio 30 comuni cation Ink with central
comuni cation site 230 In the overlappwgg service region 214 may transmt a
signal in a particular pqgrtion of the ff%quency g;d assigned for use by a
communi cati on channel operating in antenna servrc Greglon 208 to antenna

202. However, antenna,k 206 would al o
uniti s 228 t r an@ssignedtha Same pagicuiarpo %ng?a %é%ng a
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acconpl i shed by 202y204, and 206rdo nahgeographically overlap with the overlapping
radiation pattems between the second set of antenna 216, 218, and 220. In
the preferred embodiment this is accomplished by having the first and
second set of antenna radiation pattems configured such that they have a
20 sixty degrees (60°) rotational displacement from one another. & will be
appreciated by those skilled in the art that the first and second set of antenna
radiation or service regions may be configured with other rotational degrees
of displacement so Iong as the overiapping service regions of the the first
and second set of antenna patterns do not directly overiap one another.
~ . 25 The antenna service region 222 preferably is assigned according to
the communication channel reuse plan to operate communication channels
within a frequency band other than that which was assigned to antenna
service regions 208 and 212. Also, antenna service region 222 preferably
is assigned according to the commuinication channel reuse pian to use
30 different codes to separate the communication channels within the asslgned
frequency band than those assigned to the service regions 208 and 212. It
will be appreclated by those skilled in the art that it is only necessary for the
service reguon 222 commumeehon channel assignments to differ from the
communication channel aslgnments services regions 208 and 212.
35 Therefore. an altemative eommunmtlon channel assignments may include
operating service region 222 in the same frequency band, but using a
u"uffererrt set of codes than semce reglons 208 and 212 such that the




second set of antenna radiation patterns configured such that they have a-
=20 sixty degrees [err] rotational displacenent fromone another. It wll
be appreciated by those skilled In the art that the first and second set of
antenna radi ation or service regions may be configured wth other

rotational degrees of displacenent so k@ﬂg as the overl appi ng service
regions of the the flrst and second se f antenna patterns do not directly
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ty of cochannelthecommmunication channel providing the communication ink may be '
obtained from several sources. For example, power transmission levels of
the antennae 202 and 208 in conjunction with an estimate of the mobile
communication unit's 228 geographic position can be used to form an
20 estimate of the interference in the communication channel canying the signal
transmitted and received by the mobile communication unit 228.
Alternatively, an estimate of the carrier t0 interference power ratio of the
signal received in the communication channel by either of the antenna 202,
antenna 206, or mobile communication unit 228 can be used to form an ~
25 estimate of the interference in the communication channel canying the
transmitted signal. Altematively, the received bit emor rate of the signal
which was received in the communication channel by either of the antenna
202, antenna 206, or mobile communication unit 228 can be used to form an
estimate of the interference in the communication channel canrying the
30 transmitted signal. Depending upon the interference measurement
technique used, such measurement of the interference in the communication
channel providing the communication link may be determined by either the
- central communication site 230 or the mobile communication unit 228. & will
be appreciated by those skilled in the art that the source of the interference in
35 the communication channel may be something other than co-channel
interference. Further, this preferred embodiment interference reduction
technique may be extended for use in response to those other sources of
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radi o communi cation link is obtained. The measure of interference in the
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conmuni cat I on asembeoegmtﬁwmbl | e conmuni cation unit 228.- It will be

_?npr;eci ated by those éﬁggh;%& Wthbgggﬁ@eﬁw H&nhﬁ%ﬁﬁé ference

5 te comuni cat I on Sone oer an cochanne

i nterference. F@Mﬁ@ﬂaﬂlﬂ){bepﬁﬁﬂéﬂp $ﬁt @ntenna 1 5&“&@9@n
techni que may bepZxicprovitd %s&&meﬁe@m&m@ﬁ@svm@é hafrowobgarns of
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200. However, the communication link could be transferred to this second
set of service regions while the mobile communication units are located in the
overiapping service regions of the first set of antennae 202, 204, and 206.
Thus, the co-channel interference would be reduced the communication link.

20 Another alternative preferred embodiment is shown in FIG. 3A and
FIG. 3B. In this altemative embodiment, the second set of antenna and
corresponding service regions include a single omni-directional antenna 232
and omni-directional service region 234. The omni-directional service region
operates substantially like the second set of service regions 222, 224, and

25 226 and has the same channel assignment constraints.

It will also be appreciated by those skilled in the art that co-channel
interference is a more significant problem in a communication link between
central communication site 230 and mobile communication unit 228 when the
mobile communication unit 228 is geographically proximate the serving

30 antenna (e.g. antenna 202). This is due in part to the use of transmit power
control. Therefore, an atemnate preferred embodiment may include
providing the second set of antenna and corresponding service regions such
that the second set of service regions only cover a portion of cell 200 of the
geographic area which is proximate the central communication site serving

35 antennae. '

Although the invention has been described and illustrated with a
certain degree of particularity, it is understood that the present disclosure of

N



predeterm ned threshold, central conmunication site 230 preferably sw tcHes
. 5 the radi o communication Ink fromthe channel and antenna (e.g. antenna
202) providing the radi o conmunication Ink to another antenna in the second
set of antenna (e.g. antenna 216) which provi des another comunication
channel forthe radio conmunication link., As a result, the co-channel
interference is reduced in the radio d ni cation I nk between the central
comruni cation 10 site 230 and the nobil e comunication unit 230 which is
in overlapping service region 214. |t will be appreci ated by those skilled
in the art thaﬁM@MBﬂQ@\m“ﬁymmﬂﬂzéﬂﬂﬂ memusd set

of antenna 216@%@ m@hmmqﬁm@‘wgﬁég stepsidy ONS-
Theése narrow bgam nnae d_not provi CO ous, ser.\l ce
coverage over m&q@hﬁhﬂ% MM 2?9 ﬁ‘??ﬂﬁ* i d be
transferred t oswpﬁoﬂbemmn asfclaimed. déo:ragmple. thisidntenrias, antérina ]
comuni cat t t he
first set ﬁﬁ%ﬁ%&%ﬁgﬁ#@%ﬁ%%ﬁﬁ%ﬁéme
woul d be reducomm:mmmﬂ.mommsmmmmua

preferred embogspRA t m3 Flowévéras will be’ nat ive
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rﬁgl on 234. TPeomnmbn W describedand clhinved-héreincczin alsd v Ilke
e secong.se
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inthe artthat on-Efid+GBDMA,NDS-CBMAc TDMAzandFDMAgni ficant problemin a
comuni cation |ink between central communication site 230 and nobile
communi cation unit 228 when the nobile conmunication unit 228 is
geographically proximte the serving 30 antenna (e.g. antenna 202). This
is due in part to the use of transmt power control. Therefore, an
alternate preferred enbodi nent may include providing the second set of
antenna and correspondi ng service regions such that the second set of
service regions only cover a portion of cell 200 of the geographic area
which is proximte the central conmunication site serving 35 ant ennae.

Al t hough the invention has been described and illustrated with a



_certain degree of particularity, i tlsunderstood that the present: ,*. 3
¥didscl osure of ° enbodi nents has been rade by way of exanpl e obly 'and®+his?

nunmer ous changes In the arrangenent and conbi nati on of parts as well as

steps may be resorted to by those skilled in the art with ,mmﬂmlﬂnm"lmm
the spirit and scope of the invention as clained. For exa 1! ) |-
ant ennas, antenna 5 patterns, and communi cation channel asstgrmeftss *

portions of the preferred eitbodi ment conmuni caton $ystem as described were
directed to a SFH CDVA spread spectrum conmuni cai on system However, as
wi || be understood by those skilled In the art, the antennas, antenna
patterns, and conmuni cati on channel assi nts deescri bed and cl ai ned
herein can al so 10 be adapted for use 2@& her types of transm ssion
systens | ke those based on FFH CDVA, DS- CDMA, TDVA and FDMVA. 20 Cains 5

1. A cellaihid comuni cation system conprising: (a) neans for
det er m ni ﬁ(!j"a_'neasure of interference in a first radi o conmuni cati on

channel, the first radi o communication channel being provided through a
radi o gomyuni ca édliular smtirfiGatiorsystensicomprisingnal between a first sector

t f [ d bi ' ' . f] g
10 “oerving a Gbgr Hisans RESSATSRNGa Berfire. intprleiiace i it le M apped
servi ce regmmunicatiom channel] thhe firstr raslivc eommmunrication channd| beiagt prgvidedaphi ¢

the part1 HiPlpAE, tadid SohfinkABafBR Ik (AR Girifhinftieet o sibial BEHEH et |
radi o consector antennd oha cellrand:a pookile communicationuait, the first sester aptanta:
R Ky YGRS B o Wb ety baehgpoaTIRISs L O
communi cafegion &ith-a segond; seFtanartenaassenving an adiacent Qﬁegfﬂiﬁ]"l’ égglon of the
cell, where the mobile communication unit is located within the particular
overlapped service region; and '
(b) means for switching the radio communication link, in response to the
15 measure of interference being above a predetermined threshold, from the first
radio communication channel to a second radio-communication channel in which
the signal is communicated between a third antenna of the cell and the mobile
communication unit, the third antenna serving a geographic region which overlays
the particular overlapped service region and has overlapped service regions

20 which are non-overlapping with the particular overlapped service region.

2. The communication system of claim 1, wherein the interference comprises
at least one signal in the first radio communication channel transmitted from a
source located within the geographic region served by the first sector antenna of
25 the cell, the source being selected from the group consisting essentially of a fourth
antenna of the cell and another mobile communication unit. '

3. The communication system of claim 1 or 2, wherein the means for
determining the measure of interference utilizes a measure selected from the
30 group consisting essentially of power transmission levels of the first and second
antenna in conjunction with an estimate of the geographic location of the mobile
communication unit, an estimate of the carrier to interference power ratio of the
~ received signal in the first communication channel, and received bit error rate of
the signal in the first communication channel.



comuni cation unit, the third antenna serving a geogiaphic segion which
C.bverlays t he partlcular over| apped service region.and has ower| appeds
service regions 20 which are non-overlapping with the particul ar
over | apped service region. 2. The conmmuni cation systemof claim1l
wherein the interference conprises at |east one S|ﬁnal in the first radio

communi cati on channel transmtted froma sourt ll ."mml t he
cel |, the

geographi c region served by the first sector
source being selected fromthe group consisting essentlall of a fourth
antenna of the cell and another nobile conmunication unit. 3. The

communi cation systemof claim1 or 2, Qﬂerein the nmeans for determ ning the
nmeasure of interference utilizes a neasure selected fromthe 30 group
consisting essentially -of power transnission |evels of the first and

second apt enrmphé %oﬁﬁﬁhﬁi%ﬁhbﬁ%y&télﬁ of @lai 1 @5?30thi’éin§ﬁégii§t%d3ﬂid)cat lon

of the nobile co ni catipn an, est i mat e rrje

i nt er f er38fORd, cPEf'PU“l?P"Pﬂé:t'\a@E‘@ aﬂ?‘ai"ﬂef% wﬁﬁﬁ‘rﬁhﬁm cation
changel ,grong cormsistingy ebséntiallyoof crcndeah divisioh ehangelsL time UMsfibn Iru'suhnnels and
conmmuni ' , The conmmuni cation systemof claiml1, 2 or 3,
wher ei nﬁ?%l?é}f&s]ﬁwﬁh"t%ng’g&smd radi o communi cation channels conpri se
channel s selected fromthe 5 :group consisting essentially of code division

channel s5 Ui iy L@é?lﬁlé? A ’E}' érﬁ%fw ﬁo&ﬂﬁg"mﬁﬂaﬂﬂﬁ tﬁ%i rdThe

cel | ul ar ‘conmmuni on's rece erel n

ant enna thirdiantenpads ffom Q:QFQHEGQ'P@SWQ af Qéﬁctﬂf QIH@BR%@M an 10

omiodi réiphi-gitattiGRalcamenné. A cel lul ar comuni cation system conprisi ngr
(a) neans for determning a neasure of interference in a first radio .

comuni cation channel, the first radi o communi cati on channel being provided
15 thragigh Mrmmmmys'tm 'comgriskegiuni cat es a si gnal between

2 e oot o hsTor Bttt g i o SREENA, R s 1
over | appzamesnication canmelythenfitst yadioncormpinication chanheldeing pravided; acent .
ngg?gg mf?w hor%dﬁi gﬁ»@ﬁn&ﬁb&tn&ﬁ‘ fihk wiiéh CoRimnicatBs 4 sighidl Hstwabh d first
sector antenna of a cell and a mobile communication unit, the first sector antenna
_serving a geographic region of the cell having a particular overlapped service
region with a second sector antenna serving an adjacent geographic region of the
cell where the mobile communication unit is located within the particular
20 overlapped service region; and
(b) means for switching the radio communication link, in response to the
measure of interference being above a predetermined threshold, from the first
radio communication channel to a second radio communication channel in which
the signal is communicated between a further antenna of the cell and the mobile
25 communication unit, the further antenna serving a further geographic region which
overlays at least a portion of the particular overlapped service region, wherein the
further antenna has overlapping service regions which are non-overiapping with
the particular overlapped service region.

30 7. The communication system of claim 6, wherein the means for determining
the measure of interference utilizes a measure selected from the group consisting
essentially of power transmission levels of the sector and the further antenna in

. conjunction with an estimate of the geographic location of the mobile
communication unit, an estimate of the carrier to interfersnce power ratio of the

35 received signal in the first communication channel, and received bit error rate of
the signal in the first communication channel.



20 “ over| apped serw ce region; ancl__( B) . 1S for swi,tchi ng,;;he ragi o
tcdnmmuni cation I'ink, in response to the neasure of i nt e f erence bei-hg -above

a predeterm ned threshold fromthe first radi o .communi cation channel to a
second radi o conmuni cation channel in which the si gnal i

between a further antenna of the cell and the nobiil e 25 Hﬂ“ﬁ"w!:' moﬂnﬁﬁ"l"l
unit, the further antenna serV|ng a further geographic

over1ays at |least a portion’of the particular oven-apped service region,
wheeein the further antenna has overl apping servi‘de regions which are

non-overl apping with the particul ar overl apped service region. 30 7. The
communi cation system of claim®b, wherei he neans for determ ning the
measure of interference utilizes a neas sel ected fromthe group

consisting essentially of power transm ssion |levels of the sector and the

further ma%t enng ddiufdtYomimiunidatiht $ystémasaving et lé&sttdm @ap%ﬂiﬁﬁsﬁnd;ocat ion

of the ile mmuni cat.l on unit, an estlmateo F'e carrie

Interference ptder Rdarticyar sgtobsectoraptennaeeach aYWth'lSePQF%Qh'c service
COMUSI Cafggigh Mmmng,a paﬂudmmeovmhﬁpnhg@emcerragbrpfeabhqaatlonhlr in the

2t Teast OYRIERAING Seriee Toninn oyajeenifg Aathal hah@UEF Welladtihd ¥ahifRae ' "
each haviregien gbagertdn antennaiafdhé particilansehsénvitigian adjaoent geographic
e | 2PP! LR Mefsh, 18| Migr G5l Sk T8 Bins L PMiGeP SV RG0! O

overl apping a appifg serV|c 'on 0 ect or
antenna odefining @aco meﬁssmcesaeglongaad adj acent geographl c service

reg t he gerngLgpQ'fﬁrtﬁéf ¥hféhr(aeﬁa\ﬂﬁﬁ cfPfurEHlﬁ gwgtraﬂub%rerﬁeé rbgaﬁ Which

de [ n| ng a co servic ?I on ’Eé/ é furth anten“
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portion cfurthee gedgraphit Fervive regioR causey sulsstantigllyono cobrchiatinel timterferender

geogr aphi c..ser Vi ce,.regi on _causes substantially no co-channel interference
with the Wi Ihe paricyidt pVenspRindsarvieedenlall-on. 15 o.  The cel I ul ar

comuni cati on system of claim8, wherein the further geographic service
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substantially a I'cu Service 3
geographic service reglons overlays an area prox1mate to the fu her antenna and

not substantially all of the particular overlapping service region.

10. The cellular communication system of any of claims 6 to 9, wherein the
20 further antenna is from the group consisting of a sector antenna and an
omni-directional antenna.
~ 11.  The cellular communication system of any one of claims claim 6 to 9,
wherein the further antenna is a narrow beam antenna.



10. The cellular communication systemof any of clajm 6 tq 9, wherein the

¢ PO further antenna is fromthe group consisting pf a' seGt ore ant ehnasand an

omi -directional antenna. 11. The cellular comunication system of any one
of clainms claim6 to 9, wherein the further antenna is a narrow beam
ant enna. 23 12. A method for reducing Interference in a radio

comuni cation link, of a cellular comunication ﬂMﬁlﬂ“Mﬁm‘mMnt ral
comuni cation site to a nobile 5 conmuni cation conpri si ng
the steps of: (a) determining a measure of interterende "n & first radie
comuni cation channel, the first radi o comruni cati on channel being provided
t hrough a radi o comruni cation |ink V\hfn?bc% communi cates a signal between a

[

first sector antenna of a cell and a | e communi cation unit, the first
sector antenna serving a 10 geographic region of the cell haV|ng a

t |
B ad) ace °§§{;ﬁ?§%ﬁ?g§ fedidifio F’ﬁp""‘“f b & a8 AN M ot on
unit is ylﬁr&?mmm ioRsystem; froma cantral sopynunisation sitedgi amobiled ( b)

swi t §hi ronmanication tﬁﬁf”ﬂié'rﬁéﬁ\bafbdm Prising'thé £ Lo the measure 15 of
mterferencen(bailng bove .a predete ed t.hresho fromthe first radio

comuni cat i orff@ harGeternini ﬁgm F%Hrmteﬁﬁfﬁﬂﬁeclﬂtﬂ first radioeommunigation t he
si gnal ichanneinthedirstradie cormunicationchamingh bainy providéd throagh 4 hadi b' le

SR %@“E?@#‘E’EJ@W@%%B@@@PS%Eéfgﬁgbﬁeﬂvﬁhaﬁﬂ? még'r apienn

servi ce af@celhand@ mobile communizationariit; tihe medtott artennatservingra

e 107D kbt isﬁcorrp idFfofthe csll halit ‘%ﬁ”‘ﬂ" f ofsiphed setVicy @*QBMm Bati %
channel S@candfacteranteppasenvingcan agdircent gaognaphic regipmoof thentall whgreon
served e ini6bile E6MMESIEAS oﬁﬁhﬁﬂé%&&teﬁ%ﬁﬁ'the Pdiﬁc?lﬁr °§ﬁ“5§§°e?%§m? he

selected fromthe group consisting essentia ourt
cel | and®giQf% nobi | e commruni cation unit. The nethod of claim 11l or

12, wherein t(by t hewitching ¢he radie ddmmmiitfatwmimc, in response to the measure
15 of interference being above a predetermined threshold, from the first radio
communication channel to a second radio communication channel in which the
signal is communicated between a third antenna of the cell and the mobile
communication unit, the third antenna serving a geographic region which overlays
the particular overlapped service region -and has overlapped service regions
20  which are non-overiapping with the particular overlapped service region.

13.  The method of claim 12, wherein the interference comprises at least one
signal in the first radio communication channel transmitted from a source located
within the geographic region served by the first sector antenna of the cell, the

25 source being selected from the group consisting essentially of a fourth antenna of
the cell and another mobile communication unit.

14.  The method of claim 11 or 12, wherein the third antenna is from the group
consisting of a sector antenna and an omni-directional antenna.

»



(corr5| sting of a "sector antenna and., '.dl__rectlonal" anteqh‘a «15, The
bt hod of claim 12, 13 or 14, Wnere step of edeté@rm WW&ML

of interference utilizes a measure sel ected fromthe grou tin

essentially of power transm ssion |evels of the first and E",ﬁ""
conjunction with an estimate of the geographic |ocation o
conmmuni cation unit, an estimate of the carrier to |nterference pomer rati’o
of tihe received signal in, tHe first communicationj Channel and received bit:
errgf rate of the signal in the first connunlcatian channel 10 16. The
met hod of any one of clainms 12 to 15, wherein the first and the second
radi o communi cati on channels conpri se éhqﬂnels sel ected fromthe group

~consisting essentially of code division channels, tinme division channels

and frequency division channels. 15 17. A method for reducing interference
in a radi5.conTheinméthodroflolaitn 12f 13 ocdid), whereirothe stepafidetesyigingthef r om a
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frequency dlwsmn channels . :
15 : _ _
17. A method for reducing interference in a radio communication link, of a
cellular communication system, from a central communication site to a mobile
communication unit, comprising the steps of: ~
(a) determining a measure of interference in a first radio communication
20 channel, the first radio communication channel being provided through a radio
communication link which communicates a signal between a sector antenna of a
cell and a mobile communication unit, the first sector antenna serving a_
~/ geographic region of the cell having a particular overlapped service region with a
second sector antenna serving an adjacent geographic region of the cell where
25 the mobile communication unit is located within the particular overlapped service
region; and
(b) switching the radio communication link, in response to the measure
of interference being above a predetermined threshold, from the first radio
communication channel to a second radio communication channel in which the
30 signal is communicated between a further antenna of the cell and the mobile
communication unit, the further antenna serving a further geographic region which
overlays at least a pottion of the particular overlapped service region, wherein the
- further antenna has oVerIapping service regions which are non-overlapping with
the particular overlapped service region.
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overlays at |least a portion of the particular overlapped servi ce Jegion,
4. ®herein the further antenna has overl appi ng servige regi ons which:arg
non-overl apping with the particul ar overl apped service region. 26 18.
The nethod of claim 17, wherein the step of determ ning the neasure of
Interference utilizes a neasure selected fromthe group consisting

essentially of 5 power transmission |evels tmlw F u Nthe further
antenna in conjunction with an estimte of t ﬂu m ﬂmn‘ ation of the
nmobi | e conmuni cation unit, an estimate of tHe*cafri®r %o Snterference power
ratio of the received signal in the first communication channel, and
received bit error rate of the signal & the first comuni cation channel .
10 19. The nethod of claim 17 or 18, wherein the further antenna is from

the gro &cony sting of a sector antenna and an ommi -di rectional antenna.
| ul Ehe cnethvodi of aiainn 17y whereinLthetstep iofideterniining’

S?ZSJ hS?”‘%ﬁm“% ufigegainssufh solitted flonf e, ﬁ@ﬁ”ﬁoﬁﬁ EQ%M& ation

| i nk9suRQWer transmission levels bt the sectes anddhe further antennaninecanjufittisn with,

2B, 3A aiflestimate bfthe*geogRiBhi¢ Tstalion'bf & mobile communication unit, an
estimate of the carrier to interference power ratio of the received signal in the first
communication channel, and received bit error rate of the signal in the first
communication channel.

10 ~

19. The method of claim 17 or 18, wherein the further antenna is from the group

consisting of a sector antenna and an omni-directional antenna.

20. A cellular communication system substantially as hersinbefore described
15  with reference to FIGs. 2A, 2B, 3A and 3B of the accompanying drawings.

21. A method for reducing interference in a radio communication link
substantially as hereinbefore described with reference to FiGs. 2A, 2B, 3A and 3B
of the accompanying drawings.




