EFFI Cl ENT MESSAGE TRANSM SSI ON I N A MOBI LE COMMUNI CATI ON SYSTEM FI ELD OF
THE | NVENTI ON The present invention relates to nessage transm ssions

bet ween mnoole%13666 a nobil e tel ecomruni cati ons system and paTgresdisul ar, to
a nmet hod and apparatus for elimnating redundant or otherw se unnecessary
nmessage transm ssions between the nodes. BACKGROUND OF THE | NVENTI ON Mbbi |l e
comuni cati ons systens, such as cellulat radio tel ephone systens, are
typically realized as a network of neighboring radio cells which together
provi de conpl ete coverage of the area to be serviced. Mbile radio
subscribers may roamfreely within the area of the systemfromone cell to

ror o ESBCTATMESACRI ARSI IS SAOHILL CORMINIATIONT .

described using GSMterns, the prese®YSIEMntion has wi de application, and
in any event, applies to any type of cellular or other nobile

communi cations system Each cell is served by a base station that includes
radi o transcei ver equi pnent. Plural base stations are interconnected via a
swi t chi ng node sonetines refEIEED OF EHEANVENEIQN t chi ng center (MsC)

whi ch al so may be connected to other networks such as the public sw tched
t el ephone network (PSTN). Alternatively, several base stations may be
controlled by a baﬁeeﬁr ntdfverivn @ldted to BS5Jage oranemisibizcictween hodeshiase
stations and an MSC. Typically, several BSCs are served by a single MC
whi cls conbbid¢ scleanmmunizations Systemoaiein partieplaarty eamdthadzandappardtaafiron

net wor ks. Wi chever node (MSC or BSC) interconnects a group
eliminating redundant or otherwise unnecessary message transm15510ns between the

nodes.

BACKGROUND OF THE INVENTION

Mobile communications systems, such as cellular radio telephone
10 systems, are typically realized as a network of neighboring radio cells which together
provide complete coverage of the area to be serviced. Mobile radio subscribers may
roam freely within the area of the system from one cell to another. One well known
digital mobile radio system is the Global System for Mobile communication (GSM).
Although the present invention is sometimes described using GSM terms, the present
15 invention has wide application, and in any event, applies to any type of cellular or other

mobile communications system.

Each cell is served by a base station that includes radio transceiver
equipment. Plural base stations are interconnected via a switching node sometimes
referred to as a mobile switching center (MSC) which also may be connected to other

20  networks such as the public switched telephone network (PSTN).

Alternatively, several base stations may be controlled by a base station
controller (BSC) connected between the base stations and an MSC. Typically, several

BSCs are served by a single MSC which controls calls to and from other telephony and



of base stations, that node controls radio-related functions such as

pagi ng, radi o channel allocation, hand-over, and power control. Wen a call
i s directved9d/Bess nobi |l e station (MS) in the nobile comuniPCIISEMMESHYSt em
that nobile station nust be | ocated and then paged before a call connection
can be established. These tasks are facilitated by having idle nobile
stations tuned to a base station control2 channel and by having the nobile
stations periodically transnmt registration nmessages over a base station

control channel. As the nobile station noves fromcell to cell, it retunes
to the current cell's corresEondi ng, contral channel. In order to make the
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center aréa. ervice area is associated with a
visiting location register (VLR) database in which nobile stations )

currently w thin t hglenSLEM KRIIRIER & £nioddeStRIGAMSNENHR Hdbile i s routed to
the MSC, the MSC checks the VLR to identify the current location area in

whi chs t heomatuntehtionbish stet, didt aobike ste@os harsebe 1ddacsdaid then pagpddefge message
is distributed to those base stations in the identified | ocation area and

t ransmi t talllcoyndotior cah beiestablishers c Ehesertaskai arhifacititeded by bavingridler mabilas base
station demands increase, the configuration of cells and sharing of
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10  control channel.

In order to make the location and paging of subscribers efficient, cellular
networks are often divided into location areas (LAs) where a location area includes a
group of cells. As illustrated in Fig. 1, location area 4 (LA4) includes cells 1-6. In this
example, five location areas LA1-LLAS make up a mobile switching center (MSC)

15 service area. The MSC service area is associated with a visiting location register (VLR)
database in which mobile stations currently within that service area are registered.
When a call is routed to the MSC, the MSC checks the VLR to identify the current
location area in which the called mobile station is registered. Thereafter, a paging
message is distributed to those base stations in the identified location area and

20 transmitted by base station transceivers within that location area.

As base station demands increase, the configuration of cells and sharing
of equipment becomes more sophisticated. For example, Fig. 2A shows a single cell
that employs a single omnidirectional antenna commonly used by all of the base station
transceivers serving that cell. A more sophisticated configuration is shown in Fig. 2B

25 where a single base station site serves three sectors or cells with each such sector cell
having its own directional antenna. Each sector cell shares the same pool of

transceiving equipment located at the base station site.



where a single base station site serves three sectors or cells wth each
such sector cell having its own directional antenna. Each sector cel

shar es t lyeo sarsesgpool of transcei vi ng equi pmrent | ocat ed at PCheEBARETISt ati on
site. Even though the sanme pool of transceiving equipnent is utilized for

pl ural base station sectors, paging nessages are sent fromthe MSC or BSC
node to the base station site for each bne of the sectors supported at that
site. Thus, if the base station services three sectors, three separate but
neverthel ess identical paging nmessages are sent fromthe MSC or BSC to the

base station site._ This redyndant nessage transm Ssion cr.eat.es necgessar
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stations regardi ng network access procedures, ) I's an object of the

present sbRANEthRse deRtdry, ahfRRphiatS bt tileftiie RBE i dntithINsigeng atbdsdiRptar@sent
ot herwi se unnecessary signaling between nodes in a nobile conmunications

syst em ftdmithe MS0O oaB Stbjethe bake stacioprsésethid redendartmessage tiansmesspmocessor
| oad associated with sending nmultiple nessages to the same node. It is a
furt her cotgtesctnmzicesdaey pigaakng, donsemes transispionvicsieuraes ianglincieasssalgéa f r om
the MSC or BSC in a nobile comunications systemto a base station site and
have t h@reegssingtlaadsrAsimiat problem existator dypes of ¢antiql messagestsspkto
supported by that site, Yet another, object of the.in {on.is to inprove
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messages, system information messages used to inform mobile stations regarding

10 network access procedures, etc.

It is an object of the present invention to overcome this problem and
eliminate redundant or otherwise unnecessary signaling between nodes in a mobile

communications system.

It is also an object of the present invention to minimize processor load

15 associated with sending multiple messages to the same node.

It is a further object of the present invention to provide a single message
from the MSC or BSC in a mobile communications system to a base station site and
have the base station site transmit that message to multiple sectors supported by that

site.

20 Yet another object of the invention is to improve the speed and

performance of mobile radio paging operations.

SUMMARY OF THE INVENTION

The above problems are solved and the above objects are met by this

invention. In a mobile radio communications system supporting communications with



SUMVARY OF THE | NVENTI ON The above probl ens are solved and the above
objects are net by this invention. In a nobile radio communi cati ons system
supporti ngooo@eehi cati ons withplural nobile radio units, ea¢Rkeodfoisever al
base stations includes plural radio transceivers and a common controller.
The common controll er assigns radio channels to ones of the transceivers. A
swtching controller, e.g., an MSC or B%C, is coupled to the base stations
and controls communi cations involving the radio units. The switching
controller transmts a control nessage, (such as a nobile station paging
command, an SMS command, a systeminformati on ness etc.), to a selected
one (or plorad)maelsile tadidbusiss, sach pbseveraitase stations mﬁégg@g@luraiéﬁdlpftw@@w%al
channel s associated with the sel ected base, stat]on. The co n cont | er
in the s¥lkgfepmseonollerodh awemrn%f:@%tr@lrh%r 2560805 SAIREHERRAS (00BN BF t he
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stati'on distributes the control nessage, which has been tfransmtted and

recei vedSMIY yoraimaad, & Systératinfainiationsnedshgel oy iito aeRicidd ea(urehsse) of the a
channel assigned to each sector. In this way, redundant control nessages

for eachbasestaionsediierontriobmessagenienteliesypurd ehanids ssiocatedyithdher ol | er
(It ke an MSC or BSC) and the base station. If the control nessage is a
pagi ng resleciebbanerssatiand Tlae qombian eontedies inthe selested bapei station élrsﬁdf)lé@ﬁ)?b@r t ed
by the base station, only that n a age is sent fromthe
svi t chi rigPTEEs) ERessAgs o egcliod G icknifisg BTl 0 TG IPGAPRRBHGE | 5 t hen
distributed by the
10 Each channel may correspond for example to one of plural sector cells
supported by the base station, e.g., a sector control channel or a sector paging channel.
In other words, each sector cell shares the base station radio transceivers under the
control of the common controller. Accordingly, the common controller at the base
station distributes the control message, which has been transmitted and received only
15  once, so that is transmitted over several channels, e.g., a channel assigned to each

sector.

In this way, redundant control messages for each sector need not be
transmitted between the switching controller (like an MSC or BSC) and the base station.
If the control message is a paging message directed to a mobile radio unit located in an
20 area supported by the base station, only that single paging message is sent from the
switching controller to the base station. The paging message is then distributed by the
common controller at the base station to each of the paging channels associated with

each sector cell supported by the base station.

In different specific embodiments of the present invention, the single
25  control message received by each selected base station from the switch controller

indicates that the control message is to be multicast over several channels associated



common controller at the base station to each of the pagi ng channels

associ ated with each sector cell supported by the base station. In

di f f er entwOP8@3666 c enbodi nents of the present invention, tPRE/SEP$YISEI control
nmessage received by each selected base station fromthe switch controller
indicates that the control nessage is to be nulticast over several channels
associ atedwi th the sel ected base statioh or is to be broadcast over all
channel s of a specific type associated with the selected base station. The
met hod of the present invention therefore reduces signaling between a
control n an | wr al se stations hy.sendin sinale m t he
control ‘ﬁgg ghet %eqﬁ‘?[e‘i&l bﬁ%et ngtﬁ%n i lsttﬂgwa%{g éd%atsg?}’%'?fgﬁ?}}ﬁplnglﬁ #Jaeﬁieﬁgf?cné{p |%on

t hat identijf:| / i ' resources at the one base station

r at her t%gél&éggé’?lg#é yse(sfen |ﬁ%§éta%%éet%r}rléssage to each of the conmmunications
resources. BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her objects,
advant ages, and fepdiRthdf ofithe prebéaninventivh terbProBéducky bignaingeesieend by
reading the follow ng detailed description in conjunction wth the draw ngs
i n whi cha tdrteolmeideaad giurali besesstatismiter sanding & einglenessapetfromubboontraind i n
which: Fig. 1 is a diagramof a nobile switching center service area

coversi ngnadevteratlledsbong obHthedrasastatibng scladingnafor@atihovhatiideptéfiesplerala and
sectored antenna cell configurations, respectively; Fig. 3 is a function

bl ock diwwwtlanmur@8£MW%b@sem1 rpithanthan senasatehhienging dist
invention may be a v&gtﬁja%eouslx %ggl i ed, Fisg. 4 is a function block diagram
i || ustrdPPHYEELO P © FOPUNPIICHROTEEOUTCES.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, advantages, and features of the invention will be
10 more fully understood by reading the following detailed description in conjunction with
~ the drawings in which like reference numerals refer to like elements throughout and in

which:

Fig. 1 is a diagram of a mobile switching center service area covering

several location areas;

15 Figs. 2A and 2B show single antenna and sectored antenna cell

configurations, respectively;

Fig. 3 is a function block diagram of a mobile communications system in

which the present invention may be advantageously applied;

Fig. 4 is a function block diagram illustrating in further detail the base

20  station controller and a base station in accordance with the system depicted in Fig. 3;

Fig. 5 shows a multicast message format in accordance with one example

embodiment of the present invention;



station controller and a base station in accordance with the system
depicted in Fig. 3; Fig. 5 shows a nulticast nessage format in accordance
with oneWXx¥i3be enbodi nent of the present invention; Fi g. PEGI/SERSE574
broadcast nessage format in accordance with one exanpl e enbodi nent of the
present invention; and Fig. 7 is a flowhart diagramillustrating exanple
procedures for inplenenting a method i nffaccordance with one exanple

enbodi ment of the present invention. DETAILED DESCRI PTION In the follow ng
description, for purposes of explanation and not limtation, specific

details are set fath uch_as rticul ar enbodi.nents,. signakin

pi enentati ons, | Tikn s a8ofBatPliake PR il ROk Sapt R it cxampte

t hor oug ' eqp i nvention. However, it will be

appar en[é 0 o%%hggﬁhlggﬁe;leﬁﬁﬂﬁeeﬂgrgﬁ’ dat the present invention may be
practiced in other enbodi nents and applications (including applications
other than cel | ul FrigtPiephenthat WdgrpnubAtRRANRSR foeqiiesfotet ai | s. For
exanple, while the present invention is described in the context of an
exanpl e implé¢memting & hegthad m aeovdance wsithn gnéShamplenambddigent blitieeprekedtl ed i n
the art will appreciate that such termnology is illustrative and in no way
| i m i ngneerdianhat t he present invention nmay be inplenmented in any cellular
t el ephone system |In other instances, detailed descriptions of well-known
nmet hods, interfaces, devices, and signaling techniques are omtted so as
not to obscure the descriptiiﬂgﬁ;&Lﬂigﬁ@&ﬁﬁi@gt&éﬁftiOn W th unnecessary
detail. Fig. 3 illustrates a ' system 10 which is one
exanpl e environment where the present invention may be advant ageously

i mpl enent ed.

In the following description, for purposes of explanation and not
limitation, specific details are set forth, such as particular embodiments, signaling
implementations, , interfaces, techniques, etc. in order to provide a thorough

10 understanding of the present invention. However, it will be apparent to one skilled in
the art that the present invention may be practiced in other embodiments and
applications (including applications other than cellular telephony) that depart from these
specific details. For example, while the present invention is described in the context of
an example cellular telephone network using GSM terminology, those skilled in the art

15 will appreciate that such terminology is illustrative and in no way limiting and that the
present invention may be implemented in any cellular telephone system. In other
instances, detailed descriptions of well-known methods, interfaces, devices, and
signaling techniques are omitted so as not to obscure the description of the present

invention with unnecessary detail.

20 Fig. 3 illustrates a mobile communications system 10 which is one
example environment where the present invention may be advantageously implemented.
Mobile communications system 10 includes a gateway mobile switching center
(GMSC) 12 which interfaces with other external telephony and data communication
systems 11 such as the PSTN, ISDN, PSDN, etc. As described above, the GMSC 12 is

25 the point in the mobile communications system 10 where calls to mobile stations

(MS) 42 enter, and therefore, each mobile terminating call must be routed by the



Mobi | e conmmuni cati ons system 10 i ncludes a gateway nobile switching center
(GvBC) 12 which interfaces with other external tel ephony and data

communi caVo/136p6t ens 11 such as the PSTN, | SDN, PSDN, et PCTAEIGBLEE! | bed
above, the GWSC 12 is the point in the nobile conmmunications system 10
where calls to nobile stations (M5) 42 ter, and therefore, each nobile
termnating call nust be routed by theGVSBC 12 to the appropriate MSC for
delivery to the called nobile station. In Fig. 3, a single MSC 14 is shown
for purposes of illustration; of course, additional MSCs may al so be
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| ocation register (HLR) where the nobile station is registered. The HLR

st or es | alsatbecamplofed.nati on for each nobil e subscriber unit and al so
contains a list of both basic and any suppl enentary services which a nobile
subscriber is authorized to use along with a current subscriber |ocation
nunber correspondi hg Resfoamthgiinitiahrowing fupatipryithe GMBULR) angliresdBe The MsC
12 queries the HLR.16 for jnformation. about how tq route the call to.the
mobi | smoeﬁpagn%ﬁft il and Greacisg mpbilgrstatin euifiorien RWRDSTSHE-1 & MADHET on
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subscri ber information needed by the MSC 14 to provi servicés to

vi si ti ngivhdehma Rgpbikubscribdr s nutherised Whase slonpvitiea stiathosubsedba lobdtiora new
MSC service area, the associated VLR 18 requests data about the nobile
st at ilon humbet berré¢dpRndthgaiod wistingslocationtagister fVILR) address. The MSC 12

queries the HLR 16 for information about how to route the call to the mobile switching
center service area currently serving that mobile station. Using the service area
information accessed from the HLR 16, the call is routed to the appropriate serving
MSC 14 which is associated with a visiting location register (VLR) 18. The VLR 18

15 includes a database containing information about all mobile stations currently located in
the associated service area. In particular, the VLR 18 contains temporary subscriber
information needed by the MSC 14 to provide services to visiting/roaming mobile
subscribers. When a mobile station roams into a new MSC service area, the associated
VLR 18 requests data about the mobile station from the HLR 16 and stores it. Thus, if

20  the roaming mobile station makes a call, the VLR 18 already has the information

needed for call set-up.

As the serving MSC/VLR pair, the MSC 14 and VLR 18 know, as a result
of the regular mobile station registration procedures, the particular location area (LLA) in
the MSC service area where the called mobile station is located. The MSC 14 then

25  sends a single paging message to a base station subsystem 22 over an “A” interface
identified by reference numeral 20 to a base station system (BSS) 22 which includes a

base station controller (BSC) 24 coupled to multiple base stations (BSs) 28, 30, and 32.



the roam ng nobile station nmakes a call, the VLR 18 already has the

I nformati on needed for call set-up. As the serving MSC/ VLR pair, the MSC 14
and VLR MORKBIG6 as a result of the regul ar nobil e stati oRCTSEPHEYSEL | on
procedures, the particular location area (LA) in the MSC service area where
the called nmobile station is |ocated. The MSC 14 then sends a single paging
nmessage to a base station subsystem 22 8ver an "A" interface identified by
reference nuneral 20 to a base station system (BSS) 22 which includes a
base station controller (BSC) 24 coupled to multiple base stations (BSs)
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perfornms or supervises the radi obased functions in the nobile

conmuni cations syshGRLAR nbRSREQE P toRNpRATent A PreSONITHNER A, dMsheM t h
nobil e stations by setting up calls, taking down calls, orchestrating

hand- ovefilgfraiw bmbblinémothesmsb stavvearystei 32 petforms or hgrethisegthentadice
station connections during call set-up, the BSC 24 sends pagi ng nessages to
t he basebagedtfunctsonsi inthe ntdbéleicdenhiificetionosystannand teereforhendnages sadiei on
then transmts the pagi ng nessage via the air interface 40 over a control
channel commupaggitiogs sucmehie stativns bysetineun palisatakibadpymn @annel . When

e oL L B L SRR TESRER. SR A5 e
1 the noanpa cOfERens BptinRenlRel D FE 28 offd pOAPERELA B B 4RELRY, "
B2, 0y AT R PURHOTAR, ARSI e ROy | o
10  message via the air interface 40 over a control channel or a paging subchannel
incorporated in the control channel. When the called mobile station detects the paging
message, it sends an acknowledgment over the base station’s control channel, a traffic

channel is assigned, the mobile station rings, and a call connection is established if the

mobile subscriber answers.

15 The representative base stations BS1, BS2, and BS3 in base station
system 22 each include a common base station functional controller (BSFC) (sometimes
referred to simply as “common controller”) that controls a collection of representative
transceivers (TRX) 34a and 34b, 36a-36¢, 38a, and 38b, respectively. As mentioned in
the background section, the base station function controller (BSFC) and transceiver

20  equipment are located at a single base station site but service multiple sector or sector
cells, with each sector having its own antenna but sharing the common controller and
transceiver equipment. For example, the three base station sites in Fig. 3 may each

service three or six sectors.

Each sector cell is typically allocated some portion of the shared
25 communication resources provided by the base station. Such communication resources
include for example control channels, paging channels, broadcast channels, traffic

channels, some portion of the BSFC 24 data processing overhead, etc. Significantly,



referred to sinply as "common controller"”) that controls a collection of
representative transceivers (TRX) 34a and 34b, 36a-36c, 38a, and 38b,
respect i VWPDWY13666 nent i oned i n t he background section, the R6ISEIZHIFTI on
function controller (BSFC) and transceiver equi pnent are |located at a
singl e base station site but service nmultiple sector or sector cells, with
each sector having its own antenna but Shar i ng the conmon controller and
transcei ver equi pnent. For exanple, the three base station sites in Fig. 3
may each service three or six sectors. Each sector cell is typically
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portion of the BSFC 24 data processing overhead, etc. Signifrcantly, when a
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base stations and plural sector cells, the MSC 14 nerely transmts a single
pagi ng otrandrhiés a simgle paging s atfertcontrobmizgasagedo ahé basecatiomfunstioa4ontfhlebase
station controller 24 transmts a single paging or other control nessage to
t he baseatssaghibase stgHoniinthecidantified docabion aaeshcwsaesdlysseayingrihe galleblacabnt i f i ed
| ocation area currently serving the call|ed |ocal station 42. The base
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exanpl e 0f a pagl ase station controller 24 receives the
pagi ng conmand at an A interface controller 50 and provides it to a BSC
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anal yze Fige 4mdi usgng the example of a paging command,' the base station controller 24
receives the paging command at an A interface controller 50 and provides it to a BSC
function controller 52. The function controller 52 performs a variety of functions, some
of which were described above. One of those functions is to analyze the paging
command to determine which location area and/or list of cells are identified in the

15 paging command. The BSC function controller 52 then forwards the paging message

via the A"’ interface controller 54 over the A’’ interface to each base station in the
designated location area or serving one of the identified sector cells. Each base station
includes an A’ interface controller 60, a base station function controller 62, and
multiple radio transceiver channel units (CUs) 64a, 64b, 64c, ... 64n. The term channel

20  or channel unit encompasses any type of radio channel, e.g., a frequency in FDMA

systems, one or more time slots in TDMA systems, a chip code in a CDMA system, etc.

Each selected base station function controller 62 decides which channel
units should transmit the paging command. Some of the channel units, such as traffic
channel units, are shared in the sense that they may be assigned temporarily to any one

25 of the sector cells supported by the base station. However, one or more of the channel
units may be configured as a control, paging, or broadcast channel unit for each of the

sector cells. In other words, each sector cell includes its own control, paging, or



command to determ ne which | ocation area and/or list of cells are
identified in the pagi ng conmand. The BSC function controller 52 then

f or war ds WQ&YB4éfi ng nessage via the A" interface control | BETSRISNIEH t he A"
interface to each base station in the designated |ocation area or serving
one of the identified sector cells. Each base station includes an A"
interface controller 60, a base stationl@unction controller 62, and

mul tiple radio transcei ver channel units (CUs) 64a, 64b, 64c, ... 64n. The
term channel or channel unit enconpasses any type of radio channel, e.g a

cods i n- BreddpRTepatu FREh ofdhe Aoullsts S Bacd DR AP PRNCDE ?uﬁ%m@,t%d"i cr
n 3"E . ¢ SHathoft Gt
he chantarcant varodaR bl Bof 0 [annel uni (<. ar e shared i n e Sense

that they may be assigned tenporarily to any one of the sector cells

supported by the bFne pagiig (@R otHd)yEdftfol REBaSE ni' R @insnhitte@ FIM The balet S

may be configured as a control, paging, or broadcast channel unit for each

of the setation coplrbHer 240vdrithe Al iterfacatebaifahe dasd statichsidedny fom@hat
control, paging, orbroadcast channel. Each of the controllers 50, 52, 54,
60, ahd 6pecarfgs inesonmpfashionttodvhish chamwfls theer eontivhmibsaage isdo beatistriblitesl. pagi ng
(or other) control nmessage nmay be transmitted fromthe base station

cont r ol | dwvoexagple forpataarg dessribad én eonjuaetionvithiidighat and patligns illustrates

< 1o bendPulFa sieascrRoTak o Berohivhy THruaes CanpmdRci g%gg}z%;%ﬁ §RSwi th
i gs. | g. ' Ayl t t
bt cas o L Agutobh RS L Z%”a‘ébé%%@sséf%”‘éﬁ?i@ﬁa%?ﬁaa%@ﬁ&
' | 7 e
Field Bom PR 4 53, T mCLea PR A0 BOTEL Prchfolc pn Bl oo T SRS

mnﬁ'siﬁ‘g:r ren-E|§§agéU MR nuthb& sthahield 44iiRdicark §ke hi@bRFBPERarftel GHAO Bt S
|

to transmit that type of message, while each listed sector channel might identify a

control, paging, or broadcast channel for each sector cell.

Fig. 6 shows a broadcast format message 90. Field 92 includes a message

type such as a paging command. Field 94 conveys a transmission type that indicates for

15 example the message in field 98 is to be broadcast to all channel units. Field 96 may be
employed to qualify the type of channels, e.g., all paging channels, rather than all

possible channel units.

An example method in accordance with the present invention is now

disclosed in conjunction with the flowchart shown in Fig. 7. Initially, the BSC (or

20  MSC) receives a control message (such as a paging command) and determines the
location or list of cells where a recipient(s) of that control message is (are) located
(block 100). The BSC (or MSC) then identifies from that location area or list of cells
the relevant base station sites to receive that control message (block 102). Of the
identified base stations, each base station function controller (BSSC) analyzes the

25 received control message to determine its message type, e.g., paging, short message
command, etc. (block 104). The transmission type is also identified to determine its

transmission type, €.g., broadcast, multicast, etc. (block 106). Then the channels or



to transmt that type of message, while each |isted sector channel m ght
identify a control, paging, or broadcast channel for each sector cell. Fig.
6 shows ¥PPHAESast format nessage 90. Field 92 includes BCHEEBAYE 1t ype
such as a paging command. Field 94 conveys a transm ssion type that

i ndi cates for exanple the nmessage in field 98 is to be broadcast to al
channel units. Field 96 may be enployedlko qualify the type of channels,
e.g., all paging channels, rather than all possible channel units. An
exanpl e nethod in accordance with the present invention is now disclosed in
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base station function controller (BSSC) anal yzes the received control
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10 performance of mobile paging operations.

While the invention has been described in connection with what is
presently considered to be the most practical and preferred embodiment, it is to be
understood that the invention is not to be limited to the disclosed embodiment, but on
the contrary, is intended to cover various modifications and equivalent arrangements

15 included within the spirit and scope of the appended claims. For example, while the
illustrative embodiment was often described in terms of paging and SMS control
messages, the invention applies to any type of message ultimately distributed over more

than one channel supported by a base station.



M5C/ BSC as wel|l as at the individual base stations because of this |ower
signaling load. In a paging context, the present invention inproves the

ef fici encWO&KB66veral | performance of nobile pagi ng oper aPCHREIS/QMRTY e t he

i nventi on has been described in connection with what is presently
considered to be the nost practi cal angzpreferred enbodinment, it is to be
understood that the invention is not to“be limted to the disclosed

enbodi ment, but on the contrary, is intended to cover various nodifications
and equi val ent arrangenents included within the spirit and scope of the

appendegéﬂga’rrfs CENIPEEW:E’ while the illustrative enbodi nrent was often
describ g and SM5 control nessages, the invention
applies to any type of nessage ultimately distributed over nore than one

channel suppg teghnhicattareysteat compmiag: | S CLAIMED 1S 1. A conmmuni cati ons
system conprising: nobile radio units; plural base stations, each base

station i ncl udobile rdio ahits;adi o transcei vers and a common control | er
assigning radio channels to ones of the radio transceivers; apd a control
node coupl ed plural haseostatéons; gaghobaseaptatiaromciusiing plpraloieimiraRicebires 81 vi ng
the nobile radio unjts, wherein.the comtrol node, trapsmts a nessage to a

sel ect ecPop¥BEN spairpller aspigpingradig eha it §OF ‘Weﬁgjgﬁhw 11 MBS TEH s
assog) e ML b G 5 E5L AR Bl s PP O
w cntnansaeld s OB B MBS The "Communi cat i ons system in ol aim L.
wherein the GERGER thBRARtrbPnéde transmits a message to a selected base station, the
message identifying plural radio channels associated with the selected base station, and
wherein the common controller in the selected base station distributes the

10 message for transmission over each of the identified plural radio channels associated

with the selected base station.

2. The communications system in claim 1, wherein the control node is a

mobile switching controller (MSC).

3. The communications system in claim 1, wherein control node is a base
15  station switching controller (BSC) that interfaces with other communications systems

through a mobile switching center.

4. The communications system in claim 1, wherein the selected base station
services plural sectors having corresponding sector antennas, each sector sharing the

plural radio transceivers and being controlled by the common controller.

20 5. The communications system in claim 4, wherein the common controller

causes the message to be transmitted over a radio channel assigned to each sector.

6. The communications system in claim 1, wherein the selected base station
services plural cells having corresponding cell antennas, each cell sharing the plural

radio transceivers and being controlled by the common controller.



nobile switching controller (MSC). 3. The conmunications systemin claima1,
wherein control node is a base station switching controller (BSC) that
i nt er f aca¥OW/13¢6@t her conmuni cati ons systens through a noBCTEESMIEThI ng
center. 4. The comruni cations systemin claim1, wherein the sel ected base
station services plural sectors having correspondi ng sector antennas, each
sector sharing the plural radio transcelders and being controlled by the
comon controller. 5. The comruni cations systemin claim4, wherein the
common control |l er causes the nmessage to be transmitted over a radi o channel
assigned to eﬁch sector. 6. . The conmuni .cati.ong a%stem inclaiml, erein
5
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6, wherein the common controller causes the nessage to be transmtted over
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claim1, wherein tﬁe nessage Is a gagl ng nmessage directed to one of "the
nobi | e raksageditestad tolorerifthé RbilagdivdurniBswagenbethag paging rhessagpé being
control node to the sel ected base station, and wherein the pagi ng nessage

i s distrsdmttfiean ke ¢drerad modeno dendelatédbadestataamh aofl whreindbatpaginedmessageael s
associated with that selected base station. 9. The communications systemin
cl ai m 1, iswhstributed: biethercomamen iconwolerdoteagh of tieidsntificd ehameln asiesiated
nmessagi ng,t?lehvi ce to be distributed to multiple nobile radio units. 10. The
comuni c¥itndhat 356 St 1, wherein the nmessage is a system

i nformation nessage to be distributed to nmultiple nobile radio units.

9. The communications system in claim 1, wherein the message is a short
message provided by a short messaging service to be distributed to multiple mobile

10  radio units.

10.  The communications system in claim 1, wherein the message is a system

information message to be distributed to multiple mobile radio units.

11.  The communications system in claim 1, wherein the message received by
the selected base station from the control node indicates that the message is to be

15 multicast over several radio channels associated with the selected base station.

12.  The communications system in claim 1, wherein the message received by
the selected base station from the control node indicates that the message is to be
broadcast to over all radio channels of a specific type associated with the selected base

station.

20 13. A communications system comprising:
mobile radio units;
plural base stations, each base station including plural radio transceivers and a

common controller coordinating channel assignments with ones of the transceivers;



1. The conmmunications systemin claiml1, wherein the nessage received by
the selected base station fromthe control node indicates that the nessage
is to be WAPYI¥E&t over several radio channels associ at ed PAT{SEI¥HETIsel ect ed
base station. 12. The communi cations systemin claim1l, wherein the nessage
recei ved by the selected base station fromthe control node indicates that
the nmessage is to be broadcast to over df radio channels of a specific
type associated with the sel ected base station. 13. A conmuni cations system
conprising: nobile radio units; plural base stations, each base station
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switching controller coupled to the base stations and controlling handling

of communi cat iacwatchmyptantngledr veupiedi tbahe basastatiats aniscontraiBng hivedlaigof he
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14.  The communications system in claim 13, wherein the common controller
10  in each of the selected base stations distributes the single message to each of the

identified channels associated with that selected base station.

15.  The communications system in claim 13, wherein the single paging
command includes information regarding all channels associated with a selected base

station on which a paging message is to be sent.

15 16.  The communications system in claim 13, wherein the single paging
command includes a message type field and an identification of all channels associated

with a selected base station.

17. The communications system in claim 13, wherein the single paging
command includes a message type field and transmission type field indicating that all
20  channels of a specific type associated with a selected base station are to transmit a

paging message associated with the paging command.

18.  The communications system in claim 13, wherein the switching controller

is a mobile switching controller (MSC).



station on which a paging nessage is to be sent. 16. The comruni cati ons
systemin claim 13, wherein the single paging command i ncludes a nessage
type fiel WO943¢6A i dentification of all channels associ at RERFEIFOBTEel ect ed
base station. 17. The communications systemin claim13, wherein the single
pagi ng conmand i ncludes a nessage type field and transm ssion type field
indicating that all channels of a speci11 c type associated with a selected
base station are to transmt a pagi ng nessage associated with the pagi ng
command. 18. The communi cations systemin claim 13, wherein the swtching
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communi ¢ &Jt6s e moBileskiskinglcongdliel pasehanal i ng between a mobile
control node and plural base stations conprising the steps of: establishing

a conmon controller for each base station that controls allocation of
conmuni cat i on20esoln s @sobd kscommuattatibhhnetadirk, @ orathod oftddoomgdi giralmghi | e
comuni cation units; sending a nessage fromthe nobile control node to at
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comruni cati on resQurces at the one base statjon; distributing the nessage
to each of théStﬁblLlﬁrli'ﬂllg e&m@r&swtew?erref%aa Rasgstatin %lﬁbcmts‘gs §Ua@qtm0and

transm tti n%lthe nmessage usi ng I@e ‘%l ral. conmuni caE.i 0ONsS . esources.
communication resources associated with radio communications with mobile

communication units;
sending a message from the mobile control node to at least one of the base
10  stations including information that identifies plural communication resources at the one
base station;
distributing the message to each of the plural communication resources at the one
base station; and

transmitting the message using the plural communications resources.

15 21.  The method in claim 20, wherein the communication resources include

communications channels.

22.  The method in claim 20, wherein each communications channel

corresponds to a logical type of channel.

23.  The method in claim 22, wherein the logical channel type is a paging

20 channel.

24.  The method in claim 22, wherein the logical channel type is a short

message service broadcast channel.



21. The nmethod in claim20, wherein the conmunication resources include
comuni cations channels. 22. The nmethod in claim20, wherein each

comuni cXQ #B6ehannel corresponds to a | ogical type of cREKREISN0IFE. The
method in claim22, wherein the |ogical channel type is a paging channel.
24. The nethod in claim 22, wherein the |ogical channel type is a short
nmessage servi ce broadcast channel . 25. e nethod in claim20, wherein the
nessage is a pagi ng conmand. 26. The nethod in claim 20, wherein the base
station includes a plurality of transceivers, each transceiver supporting
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20, wherein the base station includes transceiving equi pnent shared by

plural sectopg supRemi&Ho®in ElAeDBS H/hetéhiObaRatitiGieiicides aodludilitg of
correspondi ng sector antenna and bei ng assi gned one of the plural

conmuni gahédiverssach taRsseivdr supportinpeomessmges cemammicationaresburcesyroid | e
conmuni cation units nonitoring comuni cation resources in each of the’

pl ural sderenone 28 therbemmamicadionrresduwrices @oployk glwiahon¢reointbe deagaceinelsudes a
nmessage type field and an identification of all conmmunication resources
associated with the base station. 29. The nethod in c)Jaim20, wherein the

message i ncl ddes Ahgerethed in glaemi20e Whergin the Baseritatigrbinclydss trangee]ving

indicating that all .co nication resources of a specific type assogciated
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net wor katcr(])?}es 6n‘%1‘ﬁ'1§ SSctSOIEM LA d Bé}ﬁg\@sﬁgngﬁ) Bhd §f the plural communication
resources such that the message is communicated to mobile communication units

monitoring communication resources in each of the plural sectors.

10 28.  The method in claim 20, wherein the message includes a message type
field and an identification of all communication resources associated with the base

station.

29.  The method in claim 20, wherein the message includes a message type
field and transmission type field indicating that all communication resources of a

- 15 specific type associated with the base station are to transmit the message.

30. Ina communications network that provides communications with mobile
- communications units, a method of reducing signaling between a control node and
plural base stations by sending a message from the control node to at least one of the
base stations including information that identifies plural communication resources at the
20  one base station rather than separately sending from the control node the message to

each of the communications resources.

31.  The method in claim 30, further comprising:
distributing at the one base station the message to each of the plural

communication resources.



comuni cations units, a nethod of reducing signaling between a control node
and plural base stations by sending a nessage fromthe control node to at

| east oneWOfII®6 base stations including information that RCT&ES$/#1585 pl ur al
comuni cation resources at the one base station rather than separately
sending fromthe control node the nessa?ﬁ to each of the conmmunications
resources. 31. The nethod in claim 30, rther conprising: distributing at
t he one base station the nmessage to each of the plural comrunication
resources. 32. The nethod in claim31, further conprising: transmtting at

each one of tqge p!Tﬁ@{neﬁmnélﬁi?ﬁB‘?Pﬁxrfﬂ%?%ﬁﬁ?ﬁiﬁghe nmessage to the nobile

communi cati ons units.
transmitting at each one of the plural communications resources the message to

the mobile communications units.



