;e3ev(6" TvY_. APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATI NG EFFI Cl ENT
COVMUNI CATI ON OF DATA COMMUNI CATED PURSUANT TO A SYNCRHONI ZATI ON SESSI ON
The present invention relates generally to a manner by which to synchronize
dat abase copi es connected by way of a radio air interface. Mre
particularly, the present invention relates to apparatus, and an associ at ed
nmet hod, by which to place data that is 10 communi cated upon the radio air
interface pursuant to synchronization operations into a formto facilitate
its communication in an efficient manner. A change list is naintained. The
change list indicates changes made to 4 database copy that is to be
synchroni zed. Entries into the change |list are coordinated to mnim ze the
amount of data that needs to be communi cated over the radio air interface
15 during the synchroni zati on operations. Coordination of the change I|i st

entries renveappeRURIA NG ISR LPEp Wik THDB, PORBLE L PrATPRGabase
record ar e gGRPIRRY EOMVUNICRTRON'SF PAAN Caimtesararn supdichagaed
portions of data recor Sﬁéég ﬂ{l}ﬁ gﬁg isting data format is
used t’hat avoi ds the nee 0 J data. By m nim zing
the amount of data that nmust be communicated pursuant to a 20

synchroni zat i oNy S5 hvehfidh m&vgeﬁ&ﬁanﬂ ePAledni @ bheviRtd RGSh&Hompon the
radio air interface to performthe synchroni zation operations is

cor r esponditalgisy cottiel ¢rinneded BACKGROUNDIACHT THHETachVENTE Sitivelasty, dbppresant of
nodern soci ety reqguire the availability of ni cation,systens .through
Whi on 't o Eyaor S 6 abdfoaR b B usshiatel end Rl BB MBS BTy {5
that s etdmelnidliedubtd SGhdib AR ieMREHERMEHOB sPhchidtifatioRdparatongmiy £at ed
pursuant to the effectuation of a communication service is originated at a
communi cafargro Seilitate irr@muepicatioadn epeickphmanieat i on target. The

conmuni cati on gy, knel udes . at 1N - a. f] j ion station
Co whi ch the dardeEB R HEFRE 3o chlit il Pha BT B, 0"
second 3odaalast nomethitos tebasynoitonzodipERttiet tio tHe dharigs 1 aretdoerdigmeduoi cat i on

target. The first communication station forns _a sending station that sends
the data UYRI% C6#ROHICGREThat nerdiindre %@m%aéf‘@db’ﬁa%dﬁﬁifﬂ_ AHTCRIET T
statief. Fhe,sS@e _hfd%fmﬁﬂh%g&ﬂa%hs.s t(?oto'rcﬂgsiltio%\rﬂdﬁﬁh@ctﬁ‘ﬁgélié@eﬁ&ie%tr%bx%@- .
Two-way conmuni cation services are possible when the“comunication stations
are each rapadingirgbrniedion. dMuitpleghanms tee datatiasg ratatdaare Sumhinedmiuni cat i on

" ecept 1 on R el Ehghaige R ki oAt PORERE R4 SN GShIT Rar B argd

somet i nes ; 3h&e dRfihd8sta foinielWe@ihat B MUMBBEDD HRAMIHM £2hRBscRHAL | ONS
involved in a comunication session pursuant to which the communication
servi ce i datef Beminmnieng tPoamountef defathat coshbmewanivinsted parsediftéztuat ed

bet we a_pair of .conmuni cation stations, and point-to-multipoi.nt 10
com‘ru%?ca Y6re nézratem%??sélgf'uti? @W%ﬁ%&gﬁd%d tggjﬁ&@ﬂﬁar%%q URIRIRe SO #Br et han one
recei ?/: Ngirférfdce @perfdieh tho by RMLGH1-00n 8herd@MstiY BOFePbnEiAFMNLIAEQN SYySt ens,
as well as

BACKGROUND OF THE INVENTION

Many aspects of modern society require the availability of communication
systems through which to communicate data. A data communication service is a service
25 that is effectuated through the communication of data. Data communicated pursuant to
the effectuation of a communication service is originated at a communication source and
delivered to a communication target.
The communication system includes, at a minimum, a first communication
station to which the data sourced at the communication source is provided and a second
30  communication station, coupled to, or forming, the communication target. The first

communication station forms a sending station that sends the data upon a communication




i nprovenents to existing conmunication systens, is nade possible as a
result of technol ogi cal advancenents. Technol ogi cal advancenents, when

i npl enented in 15 conmuni cation systens, generally provide for the

comuni cation of data at increased data throughput rates and at increased

| evel s of accuracy. A radio communication systemis an exenplary type of
comuni cation system In a radi o communication system wreline
connections, conventionally required to interconnect comunication stations
in a conventional, wireline communication system 20 are obviated. I|nstead,
communi cation channels are defined upo?2 a radio |ink formed between the
communi cation stations of the radi o conmuni cation system Because the need
for a w r ehinnel toalnecondronsuebiticat #diont Hdeiseqang remihaini@nonttadon forms
comuni cati on, system as a radi o conmuni cati on system provi des for various
advant aged '°R¥aigHM I cant advantage is to provide for nobility of

communi cati ons g3y JeGRAALAGNRH scATANESIRIbR | A mBbomIMERLAA Bhikthsi nt 0
conmmuni cati on syste i nclude, not only ‘advancenents I n conmmuni catl on

t echnol ogressaclhcapablesd bathvsendiepend seckiviny date sSSiichgomeninialiog sesons

Advancenents. | ocessi ng technol ogi gs are al sq incorporat i Nt o.new, and
Srroved: PeyiF e roan Ssioh 8F A% ilarcin f5 Vel ok freRo gt B i alrcbabanc o

per tai ni NgohtudRbRdRRESS Tonth §EARTIAL hit sBRkinks h186 BERRIANG dmsdF R anmount s
30 of data to be processed at increasingly quick rates. Mdern data

pr ocessi nguméeiicquwsunicapien siationsingel vedmumtgnipfinidaticn scesigrepwsenetd and
processed, ,Radio caonmuni cati on syst s,well as. others,. are regul arly
Csed by whit bE SR TFE ahed et ured BBl AT O bRl B ough 1 he
use of dakffeuneEb&ivoech i 8&iNBT ElRSUNICATTRLMITHAL bRDpslaMicasitipaid systens in
whi ch the comuni cati on devices are used, are available by which to perform
5 var i'Bus CHRIBENSRBeRSAEE Adedwiedbityae asaduariaiion cad myic epwhe &SeiVREdi t i onal
comuni catj.gp, services and associ ated applications that inplenent new data
processi ng and new conmuni cation technol ogi es shall likely also becone

avai | abl e i n t A&einttaduetiorRef mon@beshfgot@iuna@sivs bandts, aPRAH)asar e exenpl ary
of communi cation devices, that are avail abl e by which_to perfaorm various

data pr oc #SBICNEIEHE FaPt EHE COPERYBHAION GV YPPalis MedaResINaft &8 ECbopul ar | y
utilized l@ééhff@iﬂgich'lsa%ﬁ&lceﬂéﬁtsq ek fiRTodioh L&Ak ¥malie e %Hi%'léméiil'téﬁqﬂs' ons and
are packaged 1 n"housings that permt” hand-carri age oP’t e personal digital
assi stiant soiynuaicasen sysRenss geraralt)i govidt fadbe stramtisicatypi efalakaatcomeaed one or

nor e dat abas in which the data stored thereat is selectably retrievable

at the_regﬁQE@DBQngiﬁgg?a af@%@ﬁ%&@X §0#W§u¥@ydata stored at the database

is typically alsgdfodomhhfationts9stBmSeih @;'éenﬂ;ﬁar?ay& deefisichRaRydaha record
I h'data. Upon sel ection by the

contains one or nore data fieldS populated w : C
user, theIgaraiio gomawpicaijeusysicomwirebing aeraiseisasaemhveitsgrially eefjuited tot her wi se
made avai l. to the user. e user is abple al.sq.to initiate processing
oper at | ondtoitoeSe UG Rion faPa TEh b eB Re RS kbl SUp RREES " (e
dat a that arssotsentdi ne@adicom@iuntdalies vh&@elk afd ®efing@ upfiea el @ bals ®rmed
Additionalléﬁﬁthe user of the personal digital assistant is also able to
change, oPefgn thy comppupgatipngiadiongobihe fatko gemmbaisadon patan. uBewisethe dat a
stored at r - gﬁgg- : | ; ﬁﬁg[ nd
processin5£§§§?§g69%%%F |t§%§£H?§§g%%¢§kd¥$kﬁ%%%§OQQ?E%P e é@%ﬁ?ﬂof | oss of
t he data aysttthesdexiiceombahiati@cysten prooiies threariaieadvagtabay | A sigaificiugd out
so that a qgé of, the q®ﬁz 25 ngnains avai l able in the event of |oss of the
data at t1HEVH4EES BIPISYIGR Aem ANt SEBERINFIERYI ce. Conventional, persona
di gi t 8k assi st gRE/noldQEal BSHRBGENts BRITEL i RS, ALY idl6 bR BARAGKoH Bystdmd he
stored information at” the portable device at a conputer workstation, or

anal ogous ietdwdes gottdndy adentanends ia cotronagetios nevhyoldepediut alsy advanshinedis a copy

of the database is stored. nventi onal. back-up operati.ons between a

per sonal - dh BE AT Sp iRies 50 R H 0P L B RS FRRE Use of a
fixed cabligonfihtell sntdasW! AQNaHréRdl HrRhEABRRRsysteths! CRnEGMY,G8hndIbeicag the
back-up operations. Once the data 1s backed-up, the back-up copy is

avai | abl e,adyqncgmggtéqg@ﬁ@ﬂng te 8ald @ehcessing generally permit increasingly large amounts

30 of data to be processed at increasingly quick rates. Modern data processing techniques




However, when the data is stored at the nore than one | ocation, subsequent
updates to, or other changes to, any data of the databases causes the
back-up copy no 5 longer to be a conplete copy of the database. Any
addition, deletion, or other change to any data of the databases causes the
back-up copy thereof no longer to be a conplete copy of the database. That
is to say, asynchronous changes to the database, or its backup copy, result
data content dissimlarities therebetween. To place the database, and its
copy, back into conplete conformty with one 1 o another, synchronization
of the database and its copy is required. Synchronization operations are
performed, for instance, during subsequent back-up operations. During the
subsequenperntiaiakzeupoper didanns be stesdtaidaredesdcdd Ratlid Jvenrhespeiisvaehgcat i ons
are conpared together. Responsive to the conparisons, data found to be

out - of nmafEHcihAT pheiteargpes L‘Ef’é]ry ysed by ahishrtp a@nsppHeldia Bolds airhsenyrgtiys

appropria nd its
back-up c %?g% EE&%&ggﬁgﬁhﬁkS%&ﬁ8ﬁﬂﬁhgh eag% %@ﬁgﬁﬂ%ﬁﬁgg g devi ces
make use efstanyiadiioctathe comhamicden Hyvivdsi atduded, aramam@ble ot hieich tdperfysm

back-u and synchroni ze, data stored at databases .back-up operations
and dat a ¥?H3ﬁﬂ3ﬁﬂ¥%?¥ﬂﬁg833@&F§@ﬁ§C@W&WH&PBWb@?Yﬁ?%gg&ﬁymﬁgy of aradio
air inter E@iﬁﬁluﬁfcﬁtiorh%}é@srandrﬁ%o%la%cpatfvlpﬁ%fohg fat IHABmERETAL aﬁﬁgroe&rsingr med by
way of a 2o conventional wreline connection. For instance, bandw
limtationsd mwmtpmtnhelcemmt@nhm:é@glmhaﬁMclwtaisoab@awmabveelabbnndiel fobme.i on for

back-up and sy chro |zat The f conventional ers,
e ob o o Behen af ) SRR B e s PRt et R ey iR icshRED
back-up ang SHNsHE Bﬁbvﬁﬁ:hdab@rf@rﬁx@varﬁﬁls A2@PREdeBding bg&&aucﬁlrsobbﬂbﬁal \igtital
-bandwi dt h consunptive when applied to a s§§ten1|n whi ch such operations 25

are péff 3ﬁW%i/afWP‘éﬂﬂfauﬁﬂa%ﬁd@YdeYuﬁﬁlér de devipgntypramihesc by swgll ch be'é ter
et er Piralinb i BE e Bh TGRS AP 6k OMaRicRlaR o the ey 3 T2 °

backgr oundigitaf esivahisdy dwdeft ed to the synchroni zat| on of data contents of
dat abases by way of a radio air interface that the si nlflcant |nBrovenents

of 30 the pr es SRSOMH vligita a3sista{ay Rigally entain oug pVRASe RUENhON The
present géﬁ%@idr&‘f‘the GCRIsCe ﬁ% %’retﬁg\\/aﬂ)ﬁ'é @c%‘é’f-éghé’st Ef OYies tli%%@fc@t §§e and an

associ at ed net hod whi ¢ synchroni ze dat abase copi es connected by way
of a nadi daiwstoredmtethé éambasa Esrtgplgdﬂl)oqjm Btinemedihtcenseeirh ofldate rdconls. Fhaeh pr esent

i nvention,, a man rOV|ded ch t ace .the_data that

conmmuni cataH ey C?rﬁ%m§ o O P 92 qb?‘/i’t fﬁ%‘]‘% Vi dalgg Ug’s?ﬂ éﬂ?ﬁi‘ﬂ“zbé’tt?‘% n

oper ati oNgsdrNih@ dﬁta fioramidRdirRet {Hetdﬁﬁa%aéetaﬁdﬂ%’(ﬂg@& GRIHRPwIsB nde aldilblent
manner. A change list is associated with at’abase. The change Iist is

mai nt ai ned tedisdo Tingdiaeras able alsadd catige phangey qroradang sstloaewrate t he

dat abase. Entries.in the change |ist ar u radi.o air .interface
ot ouane PEORlnES e BF o BRAASS a6 1B Fauk SBLir PRB S orSeeRisk disg 4
t he databasedamasd. aA(ﬁkﬂdoﬁ’eIﬂyt he ub@rdrak gersleMi GiitAngsitthet iS aRY ablkeseof at a
network. Entries into the chan e list are coordinated to mnim ze the

anount ofCB%E@:@Eﬂéé%ﬂb¢ﬂ@&S@ﬁﬁhﬁﬂm3@%ﬁm$ﬁherefore to mininize the anmount
of data that mysp B{E‘w&&%gﬂt %Q%Qrsbltﬂa‘? dt i?ssfs%aﬁlt,loqtoﬁ{efrﬁgt% spyguant to
er h one aspect o e

t he synchrom Zatl on Op at | ons esent i nvemti on,

coor di nat iaﬁdllpﬁfcestsh% dehegRcilitaés retdvelesf iausesn ﬁﬁ@ﬂ&d&ﬂ"ﬂods Rif eHendatd 4N t 0 be
removed or, ot herwi se not entered into the change list. For instance,

mul ti pl e Aeiryiss Dmbagkrupreesdries grereaylarly s#HFH el sorhe acapy eg e daip
resul t2 ﬁgﬁﬁggveﬂll'aﬁﬁs'lﬂ the dvBRt F6ks A tld Bitd AIERGH 5ERBLAL G PRRGKIYT Lhe

nultlp nges
device. Conventional, personal digital assistants, for instance, sometimes provide for

back-up of the stored information at the portable device at a computer workstation, or
analogous device that contains a storage memory depository at which a copy of the
database is stored. Conventional back-up operations between a personal digital assistant

30 and a computer workstation make use of a fixed cable that is positioned to interconnect



- conmu

and sendi ng such nul tiple changes upon the radio air interface, the

i ndi vi dual ones of the changes are conbined into a single change entry.
Two, or nore, changes that have the effect of counteracting each other,

of fset one another, and no entry need be nmade into the change listing. And,
separate changes made to separate portions of the data, such as 25 separate
changes to different fields of a data record are conbined into a single
change, such as a single change listing indicating changes to the separate
fields are made. Thereby, separate change listings do not have to be
comuni cated over the radio air interfdce. Instead, only a single change
listing needs to be communicated. |In another aspect of the present

i nvent i onghepRVcbLNFinfth@bslitid SREMoHs. OhcOthbahtadabRLBRup] @@b&&-@wf;@n ch
changes are not made, are not included in a change list entry. Thereby,
data t higtavaideble, potubsrsuemhmasideht ed upon the radio air interface is

excl uded from th | i an t.her.eh of subsequent ni cat ed
upon t he radiohgﬁﬁ&$§?g$ %%@5@6?%86ﬁ§$ﬁFﬁ%%ﬁf gﬁFﬁﬁoc 8?5?¥%ﬁ§8ﬂrﬁ anot her
- aspect of updaeesps,es@iter chatgdsd i) Bny @at£ BRthg Qalabs&bs Ogisetatha bhek-m@topysout i |1 zed 5
in which to format the entries on the change list. The change-|isting data
f or mat> i slORSFIIP REE cOMRICIOBRAYAT S datbape einprddiiinn, delstpr. RarlEr ¢hanged That
is to say ' b i.nat ed

val ues. e ShE UAR A0, (IR b ryges R oo Mo o LERRLLA ey o
t he changeopy ftthadptatmsof Tlat shiorskgneghchemgtidchaaksooftixeddtabiaag,iongs bhek- eby
reduced bandw dt h rg uirement.s.upon.the radio air interface to performthe

10 synchrB%F%ﬁ%FﬁHF F&WFB Ssl ?%ﬂ%%?@ﬁmﬁfgﬂbtilized for formatting each
of the change T} $idBaR dalbqsd BRI ﬁ@@tﬁ%@bidk%ﬁﬂo%_ @b aRLy wiRehe entry of
the change listing includes a tag length that 1dentifies the length of the
ent ry 10 Beeaike, tyhehivaigatiengfthe databese kidgs tdyy ib emgirbd. oByrcheonemtioy, nul |

termnators are not required., When enbodi ed at portabl e devige, i.e., a
robi | 6 ol TS A TR B oF BT g Byehiea B RR B s aPEn SR agent
The sync a@%abs_qua@rt,obaeﬁlugs?mﬁoﬁmﬁé&s@aQ@reaB@th@h@s@g@i\!engédﬁ@gsIu@ pl ace such
entries in efficient formfor their subsequent comunication upon the radio
ai r i nt er feeRaredlogether VidgsRoBASH thy errhpasispsa tile fowwelrto de opirpSmatith with a

synchr oni ' Sl rdi nation provided he nc_agent imzes
The changat 1 5 Bhieds TR R TR ol et ARl

cont aiinedplabetheidatab2dd anadidmdancp espyiiack hecsiaploctntiawite@atinothie change
listings is reduced, therebhy to reduce the anpunt of data that is
comuni cat ed upifr #ovtakls devdpss makicarse abrasin ait Eerfacs by ndidyive inengst at i on
operation - and nec I S,., and an
associategﬂﬁ%?ﬁ%gs&?gqﬁfgg%ggg ;o@gﬁhggﬁégggg%ﬁ%ﬁ?%g??§%8%§§ﬁén1 The radio
comuni cabpaaieyshéduthagndr@bzatehwpetatipas thatadre pwérifarimed byatayosfle-radipyirdat abase

is maintained. And, the radio cqnnun%i%hion syst em has nmobi | € node at
whi ch a nBBTIES EpYoHatastE reblpmp e e aperp l%&%ﬁm &1 b¥eE oftored at a
sel ecb@d ehReRfioda &iREhENMHECRRY Fiﬁ“ix%%%@,,&H@vﬁﬂ?liﬁ??ﬁ&r%‘lﬁﬁi@%edat abase into

a formto facilitate efficient comunication thereof pursuant to a
synchr oni gemingnicgleasiapaciisavarlable dedillofatmhdngeackivptandsyndironizitived at | east

at 30 a selected e of the network part and e nohile d The change
list is aSRBaiUPe e_us‘?/\ﬁ’ﬁcf?né{e o[ma EJ@WEEI’ Rberaéc@%egdjtp%gwag%blﬁﬁeownet wor k- copy
dat abase am@dlihd€oni&idn® byeRNcIHRIABRSS and BhchRANARIatd &b, £AYALABA, hi story

of changes made to the correspondi ng sel ected one of the network-copy

dat abase amdnhitelybyidvadbisgysentasasien applidbingeystent ingdoeldsushtoperatiensadapt ed
to recegiv t-he .cor ondi ng one of the 5 network-copy
databgge %%&gpgggﬁigfﬁgf8%%§ﬁgé?ggg%§§QThe change-|i st coordi nat or
coor di nat es t hénkinkinaeybofhichdegaso phaidd Br teask-0pdnd Byrichenehapger | i st
such that the history of changes includes non-redundant change listings. A
nor e conpﬁ@?gyﬁﬁﬁﬁééFﬁPPéﬁIWFTﬁ%@”@ﬁ@§§ﬁﬁbWﬁVéHFW5W¥@HH t he scope thereof
can be obt ai neg ;f; j j ' ﬁ@gnarized
bel ow, the 1o ]ﬂ é% I[1 V\/I()trfgﬁ giglga|%| egﬁéfé@g‘#&?‘%ﬁ%?f&t esyglrElgrgieantlrl ﬁ%/ﬁ %fr eferred
enbodi nententeits phéatatmsesrty way, ofzaddioredr iatppfanedt th aigmilicaBRinkfzo DESOR HTI ON OF
THE VVB?B Fi gur e %.illustr%te a functional block diagramof a radio

Af ca e&ﬂ“@&%?%ﬂ%FWJWﬁ?EHJ& “enbodi ment of the present invention is
operable. 15 Figure 2 illustrates a partial process, partial nessage
sequence di agram showi ng operation of an enbodi nent of the present
invention. Figure 3 illustrates a nethod flow diagramlisting the nmethod
steps of the nmethod of operation of an enbodi nent of the present invention.
DETAI LED DESCRI PTI ON 20 Referring first to Figure 1, a radi o conmunication
system shown generally at 10, provides for radi o communications, by way of

Y




Data is communi cated during operation of the radi o conmmunication system 25
bet ween the nobile node and the network part to effectuate any of various
comuni cation services. Two-way conmuni cation of data is provided in the
comuni cati on system 10. Data sourced at the nobile node is conmuni cated by
way of an up-link channel defined upon a radio up-link of the radio air
interface. And, data originated at the network part of the communi cation
systemis. conmuni cated to the nobile node by way of a down-1ink channel
defined upon a radio down-link of the radio air interface. The arrow 14
represents the radio air interface and %t he radio up-link and radio
down-1link thereof. The network part of the comrunication systemincludes a -
base transcei ver station 18UMMARYEF THEAEXEENIAON at i on defi nes a
coverage area, sonetines referred to as a cell. When the nobile node 12 is
positioned at i ed b he cel ] def.i.,ned th ase
transcei ver st EP% g%?ér{tg@eﬁ@gﬁ%@oﬁgﬁglyr éd‘éagﬁlé?oa Siy)}) rg‘QS%%?pé’ 0 us(‘:gnndl'ir%n hi cati ng,
by way of adsbeiateddicthal, by whictrth aggchroMitdddtdiasdamiestcoanatal Biewaséad ia@in. The
nobi |l e node, 1q permitted nobility, is repositionable to be |ocated
subsequent¥ VIFHCE cover age area enconpassed by anot her base transceiver
station. Upon éﬁgéﬁa VSRR I J | e of
com’run?cati on %Hﬁi}ig?ﬁ ase&iafnanscel v!;él}t Otsf'ltagetdl}gér%hé ‘ﬁ"%@éh@&&}%‘f}gge area the
nmobi | e nopwvideddylydecuentlioe thoditt itan ed:omdnuretayd wemwitherall® aisintofpbked to t he
base transceiver station 16. The.rel.ay device, 15 here forns, a BES rel ay.
And, in tH‘r‘rﬁ‘}”? HESYPEIQIIZAUQR GREFIONE BRI B ROl HP ermBMbicairs®dier 24.
The rel aygRrWnegiagRs. t he synchroni zation server are functionally
represented, here as separate functional entities. In one exenplary

i mpl ement at i onA ahiargd ligh ét dssesatpe i ththedatibase. N"Ehedpagalis iemaintdies axde

carri o] n.a,c n _devi r platfor The, networ,k part of the
comu E(Ig c a_# ‘S%aﬁgds)t_ s}lt“gﬁﬁﬁgpg@gﬁﬁ@l Cf?gaesgorgﬁ aﬁ%’ﬁ%ﬁ%?ﬁeaﬁnwsﬂ ﬂ'_(e 88 ver 26.
The adm ni&i 1pén R r&@6 MR NinteFaePiiphRf: bQyhdioriyiHeoRopBiafishd BAweal her - And,
the adm ni stration server provides adm nistration services to the

conmuni cafftabrse genieme-STHee daabase sraidainerhatdbe poréabse davideland the enpyitheeeince,
~adm ni st rggﬁgﬁpt rol over operation of the synchronization server.

Net wor k- base atabases are enbodied at, or are functionally coupled to,
the 25 synchr oBhzfsirao tiseshdgge lidEsangaloadiyatetdioahasaFeaicafb@waf tmat he Fi gure.
Here, a first. database 28, a LotusTM Notes database, is coupled to the
synchfoni 2‘%&@%?&@’8?%?@%@@8%8"6&’{1@5@%‘3@?u%ﬁféﬁféﬁ]%ﬁ‘i@@lsﬂ' connector for
an ExchanggsRas B E i I - -

synhroni zati on ggﬁe\egk&piﬁg?&g atﬁ H.ﬁ@fﬁ‘m l%ggéo?%e %gl%gﬁloggl#lg%% ]&%tﬁ% | y

coupl ed to thelrsymcispeniof tteippeseseinvartion Ttwerdihaticth cfdabaliasee higreatfear ns a 30

third-party dat gbase,. The t.hree exenpl ar at gbases are text-formatted,
ner e ut 11 PR AR el gh £ RSB CLAGEAUE TR RGPS CREE he
exenpl ar ynstnmoem%aé,ln%ﬁpk%ﬁéﬁg%& P23/ ARB recard %r@iegmfﬁﬁlearnﬁo%% 1d,ormed of a

plurality of data records. , each data recor ormed of one or nore
dat a £9 el ssultaniehangedisting| istead of litinganch sopatedhangeoisbt voltgié yhapgpul at ed

with data_val ues. And elected ones of the .data-record fields form5 key
et palSidile SR mPRIeaBRaTBERb° b WO FEe ot it grosshe

parti cul achahged fre cohiabala$@s a2thgldchangdehtB4 BV& of &brE chefigds figut datadases
enbodi ed at  the nobile node. Here, a first database 38 enbodied at the
nobi | e no8lestof sauverpgingragh other, wéfsefangisneber2 8nd mhentry reed degragde inthdhe

dat abase f Ok T S d the d base 28 |s a copy
10 ther eo%ﬁgI,ilgignge‘%g&ﬁgép%tgggﬁ%e%%%aggrSgpaar%{%@?(%thcgﬁé)g&%a@%ﬂ Sa‘gft Hpase is
associat esepardiichidngestatdatiasst f32ds dihadatpicabdsiee SombiGedirg®PYingfe dhbegedat abase
42. And, th%dagobi,l nhode i.ncludes a third database 44. The database 44 is a
t hi r d- par 8 SR echanre iptnedadiseing danggstn therreraaiedisidersmagdahodi ed at

t he netwo t i i . As the
dat abases Sabgi g At PR HRREHb it pvERI Rlrhf A ARPER Ao ob”

asynchr onougifaceu potead adnile a singk dhepgelisting nedus to bs peatimeadslt abases ni ght
fall out ﬁ{ rr%%ch vvi{)hftgne of another in.the_event of asynchronous. updates
to one or 't IS ARCLT PhHEIGHR! ABEBLT-POTHIME OGACABACW AT o8her Bl RORAE t he

dat abasesiipivhichensatabaset BALE rdactkndBadiBh GR Ji LB/ rANPAD&Sy, data =
synchroni zati on procedures are perfornmed. Pursuant to a 20 synchroni zation

procedure, val ues of corresponding data stored in the respective databases
are conpared. And, if the conparisons indicate the data to be out of match
wi th one another, the data at one, or the other, of the databases is

updat ed. Thereby, the databases are brought into match with one another. As
not ed previously, comrunication resources avail able upon the radio air 25
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1o records of the database 38. Qther change |istings are associated with
ot hers of the databases enbodied at the nobile node. And, while not
separately illustrated, corresponding apparatus, in one inplenentation, is
al so enbodi ed at the synchronization server, here also shown at 50. The
apparatus al so includes a change-list coordinator 58. The change-list 15
coordi nator coordinates the entries made to the change listing 52. Here,
coordinator is coupled, indicated by way of the line 62, to receive

i ndi cati ons of changes made to the dat abase, here the database 38. The
coordi nator coordi nates the entries 54%ontained in the change listing so
that the entries are free of redundancies and in efficient form The change
entries athet eesamenbeeamaumsatsd uhen thedidio airrinterisesris exdudpdrirany the change

synchroni zat i 2 .an. Bv.placing. the chapnge entri.es dn efficient
form. 1 et artn BETRaRE pibdea Y F st Hist RE PR ImIRTTE b i tipt e r adi o air
i nt er f acesyrehivnitatibZ 6pkratidi@. coor di nator nodi fies change entries associ ated
with a particular data record when a subsequent change is made to the sane
data record. MR #o8hes agesifdBe pigsent inaention dohangsrlstips dptardfeand icWilizedt a
resul tant ;change, f‘o%%é’tthle %mfngé 0% the CEQS%J 1‘?&.“%9&4@%9@&% ﬁ?a RilfaYislandi cat es
the resul tant changes to0 a data record subsequen R i pl € changes

t hereto. Fdrmaf dat dinsdteanibe neal sihdlaaguenited halnge Tiat & tdaiy theanrie aabat er act s
a prior change to the dﬁ%ﬁ record, no change entry is required as the
second ch&tf*fﬁ‘ge Grtraseree phpnl} tepainaied yalpes. By oaﬁafé@&% ngekiopuER loeh y been
entered i ISl : t abase
counterac?iM%%Eﬁggﬁﬁﬂgﬁyﬁgﬁggﬂ%ﬁ%ﬁ eﬁaﬁﬁzyc %ﬁg@ﬁgﬁfgggggﬂ%gﬁ&ggmggleted
from t he @resbyecducsd baglwidthidquitemncntorpei it @dioaddintdrtiatd perfonditbat es

chan to separat.e fields of si ngl.e t ecord .in a.single entry 54,
Chat OE ¢ SeRH kS andindts”  rbalis ui Rl CE el sl e Sl ot of a
singl e datigidg8GHbehe GHAAF-GRANRARS Rhfal. Tk dhefof the 8naigRWsBnElkes d her eby,
multiple entries associated wth a single data record are avoi ded. And,

 portions & lengtathat Blepdliesrthc langth afdhmentnyi. dddcas tethtag dowttaidentifesdbed, or
ot herw se,ar iLnclu in the change entry. The coordi nator includes,
e s bl IR R B

as a funcglgna por _ _ _ 66. The formatter 66 operates
to format the Vimngmitrididliags peAitlaiege, i, hiebilbange cobslindtign 32provided
formatter operates to format the change entries according to a tag | ength

encodilhg BY 8 sysihritizatiag (pehesent yIheRe ageah eoardinates thi enniesont the changpat t ed

entry to ipe : . . a val ue
74, e vARie P At LRIELR HRUR O o8 RTTBOERY A i ARE B8RS T
Nul I tem fatradis aariaterfate toeoptitwertt:baandsynbkrogizatig@eseendr pussiadrte apermtted to
be of variable lLengths. W an entry, formatted by the formatter 66 into
the tag | FP“F@_P Feﬁslé’nczgﬁﬂ# RN gdoy Riathe syns 42eBV ORI hahasge 15
sessi on, igsSdifidan atrnﬁﬁlelé ﬁ)c}ﬁin‘i’f?i%eg t Al 6pafh _c&ﬁ%in@ﬂﬂe)’ein.her e, e.g., the

synchroni zation server, the |engt e entry i s determ nabl e by

eval uadti oRedfindeheevaf the dpopohtained in thetchengedgtihgnigrdiuoed, thaebyoto reheeent ry.
The need gt herw eféﬁ ﬂ%tlize nul. | %frnina%@rs.to i ndi cate the_end of an
entry is Q40T Et ek s ommpugatest wnon 2 1adie aidRteiach RFERLIGBF am  shown
generalIysﬁkh&%ﬁmagnbgaﬁ@@gntative of operation of the comunication system

10, shown in Figure 1, to place the entries contained in a change listing
into optinal f & theswarfdadheriaspacts, Hierdforiezanpamtusoind freasdetiated swpthiaded t o

conmuni ca - he.radio air.interface pursuant to a syxhroni zation
cesston. - rovgRaR b REd ARullolio iy il Che SRS SRy bRBo SIS MRS oF &
changest onamoriopart bewkiah a né@mms%pﬁata;aeats&ﬁﬁﬁgineﬂe e, eGadiot he dat abase
38. Then, as 25 indicated by the decision block 86, a determ nation is nade

whet her aCeRERGE2EeR pxptanshag & wabile resdetat which 4 mobilecayalibidasd ist i ng

associ ate W I.SL1 I | t he
dat abase gﬁﬁﬁéﬁeﬁﬂgmggééﬁ?gﬁﬁﬁ%%g&%%@%ﬁ@ ShPﬁ%bgﬁgﬁﬁ&ﬁggxﬁﬁggﬁg%$%%%%cated
at the bl dekn88]e-tdpy detvbagdstotofoteao tafiliate e€forieht ap@nmamidaiing therdifd, as

i ndi cated by the block 92, a resultant change entry i.s place jn _the change
i sting. PP%/SPHE_?%H YPEHRt2098 SE%%_%’H@%P‘EOBK{;ae Adiaes bt FapaEcEHdriEt o a
separape datidctbd Bhélof thh ActoMbat bV Ehe DAL H08E. 8The dfne ORI DEL o BBt he
change entry indicates the resultant changes to the data field. If the
mul ti pl e changes counteract one another, no change entry is required. If
the determ nation made at the decision block 86 is that a pre-existing
change entry is not already contained in the change listing, the no branch
is taken to the block 94, and a change listing is fornmed. And, then, a
branch is taken to the block 92, and the new y-created change entry is
placed into the change listing. A determ nation is then made, as indicated
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to synchroni zation session is initiated, the yes branch is taken. A
synchroni zation session is initiated either by the nobile node or by the
network part of the- conmunication system Entries contained in the change
listing are selectably retrieved and communi cated, as indicated by the
segnent 102, to the synchronization server of the network part. Subsequent
synchroni zati on operations determ ne whet her the databases are in match 15
wi th each other. Because the entries contained in the change listing are
formatted into tag-length, encoded format, and because redundancies in the
information are renoved, the comunication resources that need to be

al l ocated upon the radio air interface to communi cate the change history

i nf or mat i Sithpugosigapanding sglosiedomne ohthearehwirk seps lgabise apd theimdiezaoty
Efficient i I esour vaj | abl th 0 ni cation
Syst om upSHEPRE. Thabhfhoe) T Sfyt RRMARTSLANRL TR0 e R BRI r e S

i 11 ustrat ege@edretdetthé hawodt-agyyadatababomi e RRbat-kypadatdbkds. Aickingdadist he

met hod steps of the pethod of operation an enbodi ment of the_ present

i nvent i on SCOMRBIAMEIHYEPIALP Fecetied shinese Brdnto 1B corssaording ekr %fit_gé sel ect ed
one of sa ﬂ@Em)’b‘i’lE-'é? B¥aiflal ZRASE n?o%ﬂél&lﬁ?dEEQPelsE.eTﬁfWanQétﬁi@tb%%‘?dihERBP. a formto
facilitate its efflclient conmunication’ pursuant to a“synchroni zation

sessi on. Eoordinateania lastoiynali chabgd that i dvmtdihakik tHdehange hitsticr yhaothechanges

i ndi cative.of changes to the sel ected one of the network-copy database and
the nDbi|§E@H%9?@%%§ﬁﬁgﬁth%mE5@ HWﬁQfQng® f¥i#nt to the coordination, the
history of changggrd db@ﬁﬁl&@%p@@&iﬁti&%‘f B0 pfeaungantios harge s!:dé)%tth&géf cafind, as

i ndi cated by the block 116, the coordinated history of 13 changes are

pl aced i nbe ohtapiedrppen thesiccorapanymigrrawangs that arebeisfp sdinmgriosicbadéwithe net wor k

part dt mobi.l e..node t hat responds to the net.work- ._dat abase and
Phe b | J05sRa ap EuACESrr i bt RESARS et Gt S REiERESf af EdR e
Then, and aag tHengheafeadldmyst he bl ock 118, synchroni zation operations are
performed. 5 By coordinating the changes that are placed in the change
listing, the change entries are placed in efficient form thereby to
mnimze the amount of BRHF DESCRIPHIONOFoRHEPRAMENGBon the radio air

interface pursuant to a synchronization session. The previous descriptions

are of preferr e, exmpl&Siek ArhdRLSTEM: i ' L beysgope of

the invention gﬁ%u?glnéi ﬁ%cegsérbﬁy %%‘??%%%ggag%ﬁgﬁ?gllwﬁ%ggcr ﬁ%?on. The

scope of tihghphesemntbodmertio frese aetnbyo ol I owi ng cl ai ns: n
pe of tinghph boidr if dre piresedefivaeonby opdrabit.ol | owi ng cl ai 14 |

t he cl ai ns: 1.Eln azgﬁdio conmuni cati on s.sten1havin$ a etmorhlpart at
whi ch '3 net wor KEBPB 2 da1SHBIES @ PREiahRiaess REHaldRgrsageisnionee ARG At h a

nobi | e- CoRyedabABRSEehBodRbA FitRCFres@R ilvEREQVeMent of apparatus for
facilitating placenent of data stored at a 5 sel ected one of the

net wor k- copy ddtigisaséllusdtoreimetbod By diraprarh sisting the mesthddmtepstod tcavethod at e

ef ficient caonmunication.thereaf .pursuant.to a synchroni zation session, said
appar at us og 8%??%9 c%q,n embora?mer(ljt of Bt presen% invention.
DETAILED DESCRIPTION
20 Referring first to Figure 1, a radio communication system, shown generally at 10,

provides for radio communications, by way of a radio air interface, between a mobile
node and a fixed network part of the communication system. Here, for purposes of
illustration, a single mobile node 12 is shown.
Data is communicated during operation of the radio communication system
25  between the mobile node and the network part to effectuate any of various
communication services. Two-way communication of data is provided in the
communication system 10. Data sourced at the mobile node is communicated by way of

an up-link channel defined upon a radio up-link of the radio air interface. And, data




a change list maintained at | east at a selected one of the network part and
t he nobi |l e node and associated wth a correspondi ng sel ected one of the

net wor k- copy dat abase and the 1o nobil e-copy dat abase, said change |i st
containing a history of changes nade to the correspondi ng sel ected one of

t he networ k- copy dat abase and t he nobil e-copy database; a change-|i st

coordi nator adapted to receive indications of changes nmade to the
correspondi ng sel ected one of the network-copy database and t he nobil e-copy
dat abase, said change-list coordinator for coordinating the history of
changes contained in said change |i st 5 such that the hi story of changes

‘i ncludes non-redundant change listings. 2. The apparatus of claim1 wherein
dat a mai npaginatdd at the hetweek wot kf the pymdamaiptiss syt stconneuniodiéd ©-tbopy

dat abase is,formatted into.data recor each data .record. .forped of at

| east on_emé’gllan? DA AR %@'g%g@%‘iﬁ%sﬁlgﬁégpqq LTt 8&%85%{1% nat es
the 20 hi sk odtyrfade. AN3REEH 19USHrebdhdd the ko AR ntel@icd ah@ @RS diotupalikhaage
listings note changes, if any, to the at | east one data field of the data

records aidiedevidiak fwreplfi el ds of the data records that are absent
h . Th i i i d. i i
ot cat nERERANR: B 6B Dl ORREHT - ARRE o ENAIOR bl Han ORI LA

for each dat@h¢ baenanaeicakialingdeinehangesrag Héd) ghfetirasdiletcaitt das acglecord,
in which changes, if any, are cumul ated and the singleresultant data record
i s formed YEEnahe Bebils nedselZas posioneri adesakpa enconprsser Sy thacalhdsied by he

changes t g1aeaJaSé ﬁﬁﬁgeit@%‘gtﬂﬁ%@t&%?%%ﬁg e cgcgﬂéjﬁg}?czﬂ)afaierosftco %th’éj?’a field,

sel ected ta fie eo a secon e to the selecte
and wher eivay bhthegadiglag intesfade, avith thkabase teaswder stafi@r, Mete: mbbike wadeul at ed

result of the first. change and e at least the second change. 14 15 The
appar 5}1‘8usPW’E?‘iﬁ“ﬁ#’ﬂ&%%%BPﬂu?ng%@g’SH%C%Waﬁﬁé%eqﬁ%‘&gi18§‘ OHE T #§# change and
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changes contained in said change list to prevent inclusion in the change

list to prwbdanodaisicagabdmot qontrivenictimngett the bassftrapiennge statinain wbost e one
anot her . GWéTh% %%Hﬁéa%¥% ofchain13 terei.n t he changes to at | east one
data recofd EHHITES FOPP pd I SRS AP PPFIHPC% ol ect ed data fiel d t her eof

and a second chaRgs dedica 18 eLa@ledab el Rde dateivbdslionney etfe re@pdeviber ei n
the single resultant data record is formed of the first 10 sel ected data
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t he singl | tant : i ses. N d dat
e 5! 10 Sk AR EER SR AR RSl AL bhah SRk siet ot
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system. The administration services include, for instance, administrative control over
operation of the synchronization server.

Network-based databases are embodied at, or are functionally coupled to, the
25  synchronization server. Exemplary databases arc shown in the Figure. Here, a first
database 28, a Lotus™ Notes database, is coupled to the synchronization server. A
second database 32, an Exchange ™ connector for an Exchange-based database is also
functionally coupled to the synhronization server. And, a third database 34 is also
functionally coupled to the synchronization server. The third database here forms a

30 third-party database. The three exemplary databases are text-formatted, here utilizing an




11. The apparatus of claim 10 wherein each change listing is of at |least a
first selected change-type of a set of change-types, the change-type
defining a tag, the tag contained in the change listing when formatted
pursuant to the tag I ength encoding format. 30 12. The apparatus of claim
10 wherein each change listing is of a selected listing length, the history
when formatted pursuant to the tag | ength encoding format. 16 13. The
"apparatus of claim 10 wherein said change listing is free of term nator
val.ues separating separate ones of the change listings thereof. 14. The
apparatus of claim1l wherein said chanéb listing is of a selected maxi num
size. 15. In a nethod of communicating in a radio conmmuni cati on system
havi ng a hsteusbk MaktUnbanguiagh(CeMhgfarork lndpyextmpbaseplementitinngdhaed and a

nobi |l e no at j a .t.o nobi co at.abase is rmaintai ped, an

or ovenohtgeestt 50, B P P et iR ot B RRRR st oot S ieafilopn, 4
sel ect ed pRerdab fdriRdRELUOsKmERIAtLRIADaBIR: AMfiTEOLf Bc doRYedadsnlase into a
formto facilitate efficient comunication thereof pursuant to a

synchr oni g¢qtaly semsateh with sl vebiteho dnd otepaciediongs okibe faterardrd felds Korst ory of
changes iﬂ%%ﬁ ﬁgve of changes to a selected one of the 15 network copy
dat abase a € nobil e copy database such that the history of changes

i ncl udes only Danbisedureddst cnohuaiigieat theshbbi@iSnodand. plracmoee: pdrgclhdg, dey of
changes cgordinated durjing said operation of coordjnating into a _change

! : . g
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node, cor i : r : Ll &g C
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of cl ai m #s30whe tle databatal $rivrms ailnes™ Notdselatbhssoud ihodytabladetBdse camd at t he

nobi | e copy dat abase is r mat t into data records, each data record
f or medl of _E%feo 28 ,. 30%?8%%3%5?%?&11%@ %seﬁ?ﬂésfga%}%? ?wswt?iw d
during sai QRBARLI0MIRIdagPa&OR daRBhY BOME AL, ORI HenAbdiRthdabe history

of changes such that, for any data record, the change [1'stings not e
changes, irfclugiaya thivl ddtabasg 44. cblst davabaselédd & of thtl-gpany dethieasdzdral 15 essocidsdand

met hod of A4 R s o LB AR BT R: bt TR e Ty RS & on
database 44.

15 As the databases embodied at the network part and the mobile node are
asynchronously updateable, the copies of the respective databases might fall out of match
with one of another in the event of asynchronous updates to one or the other of the
databases of the database pairs. To place the databases of the database pairs back in
match with one another, synchronization procedures are performed. Pursuant to a

20 synchronization procedure, values of corresponding data stored in the respective
databases are compared. And, if the comparisons indicate the data to be out of match
with one another, the data at one, or the other, of the databases is updated. Thereby, the
databases are brought into match with one another.

As noted previously, communication resources available upon the radio air
- 25 interface are limited. When communication resources are allocated for the
communication of synchronization data, the communication resources available for other
communications is adversely affected. Operation of an embodiment of the present
invention permits the amount of data that is communicated upon the radio air interface
pursuant to a synchronization procedure, thereby to permit more efficient utilization of

30 the radio air interface and the limited communication capacity thereon.




30 of coordinating conprises coordinating the history of changes such that,
for any data record, the change |istings note changes, if any, to the at

| east one data field of the data records that are absent changes. 17 18.
The nethod of claim 17 wherein the changes to at | east one data record
conprises a first change to a selected data field thereof and a second
change to the selected data field and wherein the single resultant data
record is formed of a cunulated result of the 5 first change and the at

| east the second change. 19. The net hod of claim 18 wherein the second
change negates the first change and whé? ei n coordination performed during
sai d operation of coordinating further prevents inclusion in the change

| i st changes t hbe mebde eomclag@ﬂamaraumosmn Sthef aretrhoeflimentcdfdhapeEnivher ei n
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The apparatus also includes a change-list coordinator 58. The change-list

15 coordinator coordinates the entries made to the change listing 52. Here, coordinator is
coupled, indicated by way of the line 62, to receive indications of changes made to the
database, here the database 38. The coordinator coordinates the entries 54 contained in
the change listing so that the entries are free of redundancies and in efficient form. The
change entries are communicated upon the radio air interface during a synchronization

20  session. By placing the change entries in efficient form, free of redundancies, the
information communicated upon the radio air interface is minimized.

The coordinator modifies change entries associated with a particular data record
when a subsequent change is made to the same data record. Multiple changes to a data
record are combined such that a resultant change entry is formed. The resultant change

25 entry indicates the resultant changes to a data record subsequent to multiple changes
thereto. If, for instance, a subsequent change to a data record counteracts a prior change
to the data record, no change entry is required as the second change offsets the first
change. If an enftry has previously been entered into the change listing and the
subsequent change to the database counteracts the carlier-noted change, the change entry

30 can be deleted from the change listing.
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The coordinator additionally indicates changes to separate fields of a single data
record in a single entry 54. That is to say, if separate changes are made to separate data
fields of a single data record, such changes are indicated in a single entry. Thereby,
multiple entries associated with a single data record are avoided. And, portions of a data
record that do not include changes are removed, or otherwise are not included in the
change entry.

The coordinator includes, as a functional portion thereof, a formatter 66. The
formatter 66 operates to format the change entries contained in the change listing 52.
The formatter operates to format the change entries according to a tag length encoding
format. An exemplary change entry 54 indicates the formatted entry to include a tag
length value 68, a command value 72, and data value 74. The value of the tag length
indicates the length of the change entry. Null teminators are not required, and the change
entries are permitted to be of variable lengths. When an entry, formatted by the
formatter 66 into the tag length format is communicated pursuant to a synchronization
session, the station that receives the values of the entry, here, e.g., the synchronization
server, the length of the entry is determinable by evaluation of the value populated in the
tag length portion of the entry. The need otherwise to ufilize null terminators to indicate
the end of an entry is obviated.

Figure 2 illustrates a message sequence diagram, shown generally at 82,
representative of operation of the communication system 10, shown in Figure 1, to place

the entries contained in a change listing into optimal form to facilitate minimization of

~ the data required to communicated upon the radio air interface pursuant to a

synchronization session. First, and as indicated by the block 84, detection is made of a
change to any of the data records of a database, here, e.g., the database 38. Then, as
indicated by the decision block 86, a determination is made whether a change entry is
already contained in the change listing associated with the database. If a change listing
already exists for the database entry, the yes branch is taken to the block 88. And, as
indicated at the block 88, the changes to the data record are combined. And, as indicated
by the block 92, a resultant change entry is place in the change listing. If the additional

change to the data record is a change to a separate data field, the cumulative changes are

10*r #zRAE4/
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10%r& () ent% 1/s ngt a(l)llre% 39 ggﬁt;meg m the change listing, the no branch 1s taken to the block
5 94, and a change listing is formed. And, then, a branch is taken to the block 92, and the |
newly-created change entry is placed into the change listing.

A determination is then made, as indicated by the decision block 96, as to
whether a synchronization session has been initiated. If not, the no branch is taken back
to the block 84, thereby to continue monitoring changes to the database. If, however, a

10 synchronization session is initiated, the yes branch is taken. A synchronization session is
initiated either by the mobile node or by the network part of the communication system.
Entries contained in the change listing are selectably retrieved and communicated, as
indicated by the segment 102, to the synchronization server of the network part.
Subsequent synchronization operations determine whether the databases are in match

15 with cach other. |

Because the entries contained in the change listing are formatted into tag-length,
encoded format, and because redundancies in the information are removed, the
communication resources that need to be allocated upon the radio air interface to
communicate the change history information pursuant to a synchronization session is

20  minmmized. Efficient usage of the limited resources available to the communication
system upon the radio air interface are efficiently utilized.

Figure 3 illustrates a method flow diagram, shown generally at 112, listing the
method steps of the method of operation an embodiment of the present invention. The
method facilitates placement of data stored at a selected one of a network-copy database

25 and a mobile-copy database into a form to facilitate its efficient communication pursuant
to a synchronization session. |

First, and as indicated by the block 114, a history of changes indicative of
changes to the selected one of the network-copy database and the mobile-copy database
are coordinated. Pursuant to the coordination, the history of changes includes only non-

30 redundant change listings. And, as indicated by the block 116, the coordinated history of




#1098 *& ()-! H#10UFXFX& ()- 10* 10* 10*: #10% & () -

34j 1 10%r & ()-34j ! 10% >& () - 3L44E6667z[: = 10

1," 109 [ & ()-3+10%r & () - #6#10%r & ()-! @6#H10% rjr& ()-! #10%r*r& ()-!#

- #109%MB' () - 78P999999: {\: 10! 1 6#10%U>U& ()-10% U& ()- 10* 10* -
10*L3#10% & ()-m *L3#10%r Tr& ()-m, "10%; *; & ()-:;}<<==)>zX6{\: 10!*
#10997& ()-!# #109%00& ()-10% U& ()-! @ 6#109UMUE ()-!1 6#10%U>U8& ()-!13
6#109%b>b& ()-)>>>?zA{ Al AL ABzI *P1" 110% & ()-m 10 U U 10 U U 10 U U, #10% U

13

changes are placed into a change list maintained at a corresponding one of the network
part and the mobile node that corresponds to the network-copy database and the mobile-
copy database of which the history of changes is indicative. Then, and as indicated by
the blqck 118, synchfonization operations are performed.

5 By coordinating the changes that are placed in the change listing, the change
entries are placed in efficient form, thereby to minimize the amount of data that must be
communicated upon the radio air interface pursuant to a synchronization session.

The previous descriptions are of preferred examples for implementing the
invention, and the scope of the invention should not necessarily be limited by this

10 description. The scope of the present invention is defined by the following claims:
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maintained, an improvement of apparatus for facilitating placement of data stored at a
5 selected one of the network-copy database and mobile-copy database into a form to facilifate

efficient communication thereof pursuant to a synchronization session, said apparatus
comprising:

a change list maintained at least at a sclected one of the network part and the mpbile
node and associated with a corresponding selected one of the network-copy database and the

10 mobile-copy database, said change list containing a history of changes made to the

corresponding selected one of the network-copy database and the mobile-copy database;

a change-list coordinator adapted to receive indications of changes made to the
corresponding selected one of the network-copy database and the mobile-copy database, said
change-list coordinator for coordinating the history of changes contained in said change list

15 such that the history of changes includes non-redundant change listings.

2. The apparatus of claim 1 wherein data maintained at the network-copy
database and at the mobile-copy database is formatted into data records, each data record
formed of at least one data ficld, and wherein said change list coordinator coordinates the

20 history of changes such that, for any data record, the change listings note changes, if any, to
the at least one data field of the data records and exclude data fields of the data records that

are absent changes.

3. The apparatus of claim 2 wherein said change list coordinator coordinates the
25  history of changes such that the change listings note, for each data record containing a
change, a single resultant data record, in which changes, if any, are cumulated and the single-

resultant data record 1s formed as a resuli thereof,

4. The apparatus of claim 3 wherein the changes to at least one data record
30 comprise a first change to a selected data field thereof and a second change to the selected
data field, and wherein the single resultant data record is formed of a cumulated result of the

first change and the at least the second change.

14
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5. e apparatus of claim 4 wherein the second change negates the first change
and wherein said change-list coordinator further coordinates the history of changes contained
in said change list to prevent inclusion in the change list to prevent inclusion in the change

5 list of changes that negate one another.

6. The apparatus of claim 3 wherein the changes to at least one data record
comprise a first change to a first selected data field thereof and a second change to a second
selected data field thereof, and wherein the single resultant data record is formed of the first

10 selected data field and the second selected data field.

7. The apparatus of claim 6 wherein the single resultant data record comprises

solely the first selected data field and the second selected data field.

15 8. The apparatus of claim 1 wherein the history of changes contained in said
change list and coordinated by said change list coordinator are formatted to be free of null

terminated values.

9. The apparatus of claim 1 wherein said change list coordinator further
20 comprises a formatter, said formatter for formatting each change listing of the history of

changes contained in said change list to be of a selected format.

10.  The apparatus of claim 9 wherein the selected format by which the formatter
of said change list coordinator formats each change listing includes a tag length encoding

25  format.

11.  The apparatus of claim 10 wherein each change listing is of at least a first
selected change-type of a set of change-types, the change-type defining a tag, the tag
contained in the change listing when formatted pursuant to the tag length encoding format.

30
12. The apparatus of claim 10 wherein each change listing is of a selected listing

length, the history when formatted pursuant to the tag length encoding format.
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5 14, The apparatus of claim 1 wherein said change listing is of a selected maximum

size.

15.  Inamethod of communicating in a radio communication system having a
network part at which a network copy database is maintained and a mobile node at which a
10 mobile copy database is maintained, an improvement of a method for facilitating placement
of data stored at a selected one of the network copy database and mobile copy database into a
form to facilitate efficient communication thereof pursuant to a synchronization session, said
method comprising:
coordmating a history of changes indicative of changes to a selected one of the
15 network copy database and the mobile copy database such that the history of changes
includes only non-redundant change listings; and
placing the history of changes coordinated during said operation of coordinating into a
change list maintained at a corresponding one of the network part and the mobile node,
corresponding to the network copy database and the mobile copy database of which the

20 history of changes is indicative.

16. The method of claim 15 wherein data maintained at the network copy database
and at the mobile copy database is formatted into data records, each data record formed of at
least one data field, and wherein coordination performed during said operation of

25 coordinating comprises coordinating the history of changes such that, for any data record, the
change listings note changes, if any, to the at least one data field of the data records and

exclude data fields of the data records that are absent changes.

17. The method of claim 16 wherein coordination performed during said operation
30 of coordinating comprises coordinating the history of changes such that, for any data record,

the change listings note changes, if any, to the at least one data field of the data records that

are absent changes.
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19.  The method of claim 18 wherein the second change negates the first change
and wherein coordination performed during said operation of coordinating further prevents
inclusion in the change list changes the negate one another.

10

20, The method of claim 15 wherein said operation of coordinating further

comprises formatting each change listing into a selected format.




