|  APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATI NG | NI TI ATI ON OF
SYNCHRONI ZATI ON OF DATABASE COPI ES CONNECTED BY WAY OF A RADI O AIR

| NTERFACE 5 The present invention relates generally to a manner by which to
synchroni ze a database copy enbodied at a nobile node with a correspondi ng
dat abase copy enbodied at a network part of a conmunication network. Mre
particularly, the present invention relates to apparatus, and an

associ ated nmethod, by which to facilitate initiation of a synchronization
session by which to place, if necessary,, the database contents of the 10
respective databases in match with one another. Session state information
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15 that are to be synchronized during the synchronization session.

BACKGROUND OF THE INVENTION
Many aspects of modern socicty rely upon the availability of communication
systems through which to communicate data. Data is communicated pursuant to the
effectuation of data communication services. Communication systems are generally
20 constructed to attempt to communicate the data quickly and accurately. The data must
be communicated, in some communication systems, over significant distances, and
sometimes in spite of poor communication conditions.
A communication system includes, at a minimum, a sel of communication
stations, interconnected by way of a communication channel. A first of the
25 comumunication stations forms a sending station, and another of the communication
stations forms a receiving station. Communication services are effectuated by the
communication of data from the sending station to the receiving station.
Communication stations that include both a transmit portion and a receive portion are
capable of two-way communications. That is, the communication station provides for
30 the transmission of data therefrom and provides for the reception of data thereat.

Communication services of many different types are effectuated in many different types



Communi cation services of many different types are effectuated in many
different types 2 of comrunication systens in which data is comruni cat ed
pursuant to point-to-point or point-to-nultipoint transm ssions. As
advancenents in technol ogies permt, inprovenents to existing

comuni cation systens are inplenmented and new types of communication
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processi ng operations and comuni cation services. Additional applications
and ser vi aaNCREdeRIs pPemdmodssnsatatts tho seskiomgrform data processing
operations on many varied types of data. As technological advancements permit,
increasingly-large amounts of data are able to be processed at increasingly-fast rates.
Large amounts of data are able to be stored and processed pursuant to modern data
20 processing techniques.
Communication systems, including radio communication systems, are regularly
utilized by which to transport data that is subsequently processed by data processing
techniques. And, technologies used for data processing are, increasingly, used during
operation of communication systems. Technologies utilized by which to communicate
25 data are, correspondingly, increasingly used in data processing systems by which to
process data. Communication devices, and systems in which the devices are used, are
available by which to perform various data processing operations and communication
services. Additional applications and services, which implement new data processing
and communication technologies, shall likely become available in the future.
30 Personal digital assistants (PDAs) are portable data storage and processing
devices that are popularly utilized by many users. Personal digital assistants are

typically of small dimensions, packaged in housings to permit their hand-carriage by a



and conmuni cati on technol ogi es, shall l|ikely beconme available in the
future. 30 Personal digital assistants (PDAs) arc portable data storage and
processing devices that are popularly utilized by nany users. Personal
digital assistants are typically of small dinensions, packaged in housings
to permt their hand-carriage by a 3 wuser. Portable digital assistants are
exenpl ary of data processing devices. Databases are stored at the personal
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requi red. Synchronization operations
device and at the personal computer, subsequent change (o any portion of the data stored

at either of the locations results in the data no longer being true copies of one another.
20 That is to say, the data stored at the separate locations no longer form complete copies
of one another. Addition, deletion, or change of any data portion causes the data stored
at one location no longer to be in complete conformity with the data stored at the other
of the locations.
To place the data back in match with one another, synchronization of the
25 databases containing the data with one another is required. Synchronization operations
are performed, for instance, during subsequent back-up operations during which the data
stored at the respective locations are compared together. And, responsive (o the
comparisons, portions of the data found to be out-of-match with one another are
identified. Alteration of the data is then performed to place the data in conformity with
30 one another.
Other portable devices provide for back-up of the stored data to a computing

station by way of a radio air interface. Data back-up operations and data



are perforned, for instance, during subsequent back-up operations during
which the data stored at the respective |ocations are conpared together.
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contents of databases by way of a radio air interface that the significant improvements

of the present invention have evolved.
SUMMARY OF THE INVENTION

The presenl invention, accordingly, advantageously provides apparatus, and an
20 associated method, by which to synchronize a database embodied at a mobile node with
a corresponding database copy embodied at a network part of a communication network.
Through operation of an embodiment of the present invention, a manner is
provided by which to facifitate initiation of a synchronization session by which to place,
if needed, the database contents of the respective databases in match with one another.
25 In one aspect of the present invention, session state information is generated at a
device that initiates the synchronization session and communicates the session state
information to a recipient device. The session state information identifies the
synchronization state of the initiating device and identifies the synchronization session
and the portions of the data that are to be synchronized during the synchronization
30 session.
In another aspect of the present invention, a synchronization session is initiated

by a synchronization session initiator. A synchronization session initiator is formed of



provided by which to facilitate initiation of a synchronization session by
which to place, if needed, the database contents of the respective

dat abases in match with one another. 25 In one aspect of the present

i nvention, session state information is generated at a device that
initiates the synchronization session and conmuni cates the session state
information to a recipient device. The session state information identifies
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session. The values of the session identification value and the expected-session
20 identification value are used as synchronization anchors.

In another aspect of the present invention, a formatter is used to form the
datagram that is sent by the synchronization session initiator to the synchronization
session recipient. Again, as either the network part or the mobile node forms the
synchronization session initiator, datagram generators are embodied at both the mobile

25 node and at the network part. The datagram generator formats data into the datagram
format. The datagram format includes a header portion that includes session state
information fields. The session state information fields arc selectably populated with
values of the session identification value and the expected-session identification value.
Other information is selectably also populated in other portions and fields of the

30 datagram by the formatter.

For instance, another portion of the datagram is populated with values of data

contents, such as data fields that are to be synchronized pursuant to the synchronization



20 identification value are used as synchronization anchors. |n another
aspect of the present invention, a formatter is used to formthe datagram
that is sent by the synchronization session initiator to the

synchroni zation session recipient. Again, as either the network part or
the nobil e node forns the synchronization session initiator, datagram
generators are enbodi ed at both the nobig e 25 node and at the network part.
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network part and the mobile node at which the session state generator is embodied.
Indications of the at Icast the first session state information value are communicated
20 between the network part and the mobile node to inifiate the synchronization session.

A more complete appreciation of the present invention and the scope thereof can
be obtained from the accompanying drawings that are briefly summarized below, the
following detailed description of the presently-preferred embodiments of the invention,
and the appended claims.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a functional block diagram of a radio communication system
in which an embodiment of the present invention is operable.

Figure 2 illustrates a functional block diagram of devices forming parts of the
communication system shown in Figure I and forming synchronization parties pursuant

30 1o a synchronization session.



information value identifies a synchronization state of the at |east the
sel ected one of the network part and the nobile node at which the session
state generator is enbodied. Indications of the at least the first session
state informati on value are conmmuni cated 20 between the network part and
the nobile node to initiate the synchronization session. A nore conplete
appreci ation of the present invention and the scope thereof can be
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comuni cation Bigsteemiskionns & mefogutes dibgun Ry @ hdiddatgairese anot her
nmessage sgl%ul?ngefdi agram _al so representative of 5 signaling generated
duri ng operSPPORT BPCrEkE Mo aim un e Pl dhaprerand HoRAPH Figures 1 and 2.
Figure 5 illustrates a nethod flow diagramlisting the nethod steps of the
met hod of operation of an enbodi nent of the present invention. 10 DETAI LED
DESCRIIOTI ON Referring first t®EAUEDDESCRABTDOMOMMUNI cati on system
for..conmuni cati ons between conmuni cation

shown general ly,at .10, prqvide oJ _

stati ons oper abEI)“g[%'i”ﬁ”g'tqH8t to dg}ﬁ'ﬁﬁi%%‘%ﬁo@’?‘é‘fl’éﬁﬁ“’%s}fsm@118?"1“ geneely dce is
formed betMepmvaidd gvaknBathtidh bbfen COMMIN GRbh QBHS bEALARY, fHRbi | e
nodes, of which the nobile node 12 is 15 representative. Radi o channels are

defined, &REEEHFAINPNGCHEIPONS Bdio of frdetasgtie hmisd baversntthetwetivorio (par t  and
the nobi | %o%quﬁﬁczQ%liWeﬁfanh rPI"?obri%Ciilio cs(f% ‘ \r}vrk]z?clhsthe mobtle node 12 1s
15 representative. Radio channels are defined, and communications are effectuated
between the network part and the mobile nodes by way of the radio channels.

During operation of the radio communication system, data is communication
pursuant to effectuation of communication services. Data originated at a mobile node is
selectably communicated by way of an up-lTink channel defined upon a radio uplink of

20 the radio air interface extending between the mobile node and a network part of the
radio communication system. Analogously, data originated at the network part of the
radio conumunication system is communicated to a mobile node by way of down-link
channels defined upon a radio downlink of the radio air interface extending between the
network part and the mobile nodes.

25 The network part of the communication system is functionally represented.
Here, a single base station 16 is illustrated. A base station 16 forms part of the network
part. And, the base station defines a coverage area, referred to as a cell 18. When the
mobile node is positioned within the coverage area defined by a base station, the mobile
node 1s generally capable of communicating with the base station with which the cell is

30 associated. Due to the mobility permitted of the mobile node, the mobile node is
positionable, at other times, in coverage areas formed by cells defined by other base

stations.



During operation of the radio comunication system data i s conmmrunication
pursuant to effectuation of communication services. Data originated at a
nobil e node is selectably comruni cated by way of an up-link channel
defined upon a radio uplink of 20 the radio air interface extending

bet ween the nobil e node and a network part of the radi o conmmrunication
system Anal ogously, data originated at g he network part of the radio
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18. When the nobile node is positioned within the coverage area defined by
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with the nal.at i 1 ich,the cell is 30 assqciated. Due.to the
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stations. 8 Tge 1etwork part of the _conmunication systemal so includes a
server and®OHBIeEy0 Hisayaghronizaig) servarh dhgadminstradion spge RBedoy. MENt er pri se
Server and,ghifigha¥ve AMfocsBehe SEYHER X LIS CALRE  BATE  SLAL I
device is furlt hér \i:coupl gecf tolcaajglgllﬁlgﬁ’rc %ﬁnz tt;%g{ri Aé@&&%@@ﬁ%@\%eggf?ﬁ%’

r el ay/IBES fanuistahee, sdnvgstrare cohowoteo tiresyaapaniabigor sepedri onal 5 entiti es,
the functions pﬁrforrﬁed b%.such entb{éi es, ]:n one i npl enentation, are
enbodi ed  t oget HEF*YAY TR EBIRIDIT (VS BECBPIPIACRBICtI THE oHePsHIda PRt of t he
conmmuni catsyRthroSYSlna alHen i biasd atiAdmnRhnlAlibLBp&AMHIMHSENHRE 26
The adm nistration server is coupled to the synchroanatl on server. The
admi ni st r #kpBAlasedatehasprines desshowngn the Bignieni 4 LoatsTV doserdaiabes: 18 ab he

comruni cat St Adm ni strative services prqyide, 10 for instance,

admi ni str ﬁxgggﬁ%onﬁ% ol "“ave Oltaﬁf%bﬁ@??%ﬁ?ég?t?%ﬁe gé’r%ﬂgra. tjﬁ‘l*ﬂ'é"‘é[yﬁiéh’i)ésﬁi zation
servensi s Hunestioonainl ife nghé%e@thﬁa@dﬂ%é&@ft%@@%§ﬁ§nﬂ@%{ﬁ§%ﬁfeﬁﬂ reSHAET oni zation
of which is perfornmed during synchronization operations. Fbre, t hree

exenpl ary dat abadie pypesarsiapsiewition. thadambenss erc of allotUsTviiNbtresndat abase
28, an extensible mark-up language (XML) format. The data maintained at the databases 28,
32, and 34 are formed of a plurality of data portions, formatted into data records having
data fields. The fields into which a database, such as the database 28, is formed inciude,
20 for instance, record fields that are selectably populated with data. Selected ones of the
record fields form key fields.
Corresponding databases are coupled to, or are embodied in, the mobile node.
Databases 38, 42, and 44 are represented at the mobile node. The database 38
corresponds to the Lotus™ Notes database 28; the database 42 corresponds to the
25 Exchange-based database 32; and the database 44 corresponds to the third-party
database 34. That is to say, the databases 28 and 38, 32 and 42, and 34 and 44 are
copies of each other, albeit separately and asynchronously updateable. |
Synchronization procedures are performed pursuant to operation of an
embodiment of the present invention by which to piace database contents of the

30 respective databases in-match with one another. In the event that, for instance, a

database record of a database is updated at the mobile node, synchronization procedures



Exchange TM Connector for an Exchange-based database 32, and a third-party
dat abase 15 34 are shown in the Figure. O her database-types can

anal ogously be represented. 1In the exenplary inplenentation, the databases
are of a text format, here an extensible mark-up | anguage (XM.) fornmat.
The data nmi ntained at the databases 28, 32, and 34 are forned of a
plurality of data portions, formatted info data records having data
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formed include, 20 f ance, rec s that are selectab

popul at ed Wi tabrdagld.inGehach tararids of the record fields formkey fields.
Cor respondi ng dat abases are coupled to, or are enbodied ip, .the nobile
node. Dat abases}l §,€ ’Alr’f,onﬁﬂﬁp%ﬁ‘gﬁpgSY”é?BFOé’é’é‘HP%ﬂp‘af‘“?’ﬁeﬂ?‘?rfg‘ﬂbéseﬁ@ﬂeem“The
dat abase 3@atcharilesRONSShdr CarldNBe 44k g@fﬁ%ﬂﬁ% 6% Ak el bgadRiabase 42

corresponds to the 25 Exchange-based database 32; and the database 44
cor r espond®Pi% arpidenhed quifegneyanothet.abase 34. That is to say, the databases

28 and 38, 32 a and. and 44. are...copies of .each. other .. al beit
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by which to tﬁH ace, dat abase contents of the 30 respective databases
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procedures 9 cause the correspondi ng’val ue ot the correspondi ng dat abase
mai nt ditnedsyachrohiganet (sgnd pattesb&nbitieughte rabectivetetdmdritesre wptihablcthenehy,
upon conpl et ilo_n .oft. Sﬁnchroni zation operations, the databases are in- match
with one dnotRBHZANHESTHEN Hab'ACoHptas Fayerinal freekubasss mavelaingd fycer ve
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illustrates portions of the communication system 10. The el enments form
parties t@YECInetronicssion crndessizgin (sywhidetigdatsabasestetmndt ai ned at t he

nmobi | e no -ne k pant, respectively, are pl.ac i n synchr.ani zation
wth one. GrBbIRRtERL Bl R R St ot Bt By e 2h G 08 ver 24
are i dent iifitieds asyddhrontnanoRbaad. | DR $BXRAGhiARLE h&Sy HENLhLd @8 of the

respective el ements are operable during a synchronization session to place
dat abase CHHEMRIGAtEM ChdoRsalsEed 40 Ani AEhetzabygn session initiator. And, the

other party to the synchronization session is referred (o as the synchronization session
recipient,
Synchronization datagrams are communicated between the respective

20 synchronization parties during a synchronization session. Here, synchronization
datagrams 48 and 52 are representative of synchronization datagrams communicated
between the respective parties to the synchronization session. The device that forms the
synchronization session initiator sends the first synchronization datagram to the
synchronization session datagram recipient.

25 Each of the synchronization parties includes apparatus 56 of an embodiment of
the present invention. The apparatus includes functional elements that are implemented
i any desired manner, such as by algorithms executable by processing circuitry. The
apparatus 56 includes a formatter 58 that formats data into the datagram. The apparatus
also includes a synchronization session state information state generator 62. The

30 synchronization session state information state generafor generates the synchronization
session identification values and expected-session identification values. The values

formed by the session state information generator 62 are provided to the formatter. The



enbodi ed at, the respective elenments in synchronization with one anot her.
During a synchroni zation session, synchronization (sync) datagrans are
created and conmuni cat ed between the respective synchronization parties.
Either of the entities 15 initiates a synchronization session. The
synchroni zation party that starts the synchronization session is referred
to as a synchronization session initiateg. And, the other party to the

synchroni zgkh,0fe, 88840 fhel \%ug%f BRIV h&cAPn | i€ sé%%%ﬂ&%Q Eﬁ?ﬁ*jlzﬁnmsg%ﬁﬁia%ql
recipient. Synchronization datagranms are conmuni cated between the
respect i velnt@Qssyino stabmini@tiadnn iakd ¢ feshedded pagt & asdangiaro iozadd lonhsessi on.

Here, synchronization datagrans 48 and 52 are representative of
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session initiator sends the first synchronization datagramto
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parties ingl, s 56 of . an. enbodi nent .of. the. present invention.
The appar g“fa 6‘Eéqi£ﬁ’c%§g§@%tm%%%a%%q 3%1%%?33%?5%{’55%‘?8 StHl"enent ed in any
desired manner, Tisughclasnyied gesibh bt @XQEkErabh enigdc RENBESBANERIMTEWI tTy.
The apparatus 56 includes a fornmatter 58 that fornats data into the

dat agram SYREaPBAIoL spesionfapel Rewrgasva seydheditiartionaritins. dexlsiton st ate
informati R pSLiad &S8R I AR, 82 sed& R SYAGRLQ0LA %Ekﬁ%y%ﬁg ssylnl%ﬂro%tizglhgll
information state generator generates Itlhe sync FOnt zat ron” Sesst o
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val ues f%%n_eq l;l;(] t he session state information generator 62 are provided
to the forndfiler "ePRehieNFEoRaetsn ideningrand jhe Gprefad-spisuvi ided isieret o by
the sessi QRedifdyachBhOLAR kQRoI8RaIRLOr into a session state information
field of a header part of a datagramforned by the formatter. The session

st at e i nf or mat ifpyfchaingzation iserdicnat ats valsert henskohizatiobparof thhhfsrmdatagr am 48.
The appar gf us 56. e . of. the synchronizatian rties 5

. fon 1:11t1'rrt%'0d1i1 d IE} 3 hleh Otl pg%h atagr Y e¥:ty ar, .pg i i
i ncl udes EorTesPoRdTRE Ctd Vet BPEMR 4RHPe oAby RABCHACSF @8 pbndi ng fi el d
of thes dayagr@mtamuhseuedidshooReraURY LY hREnIdES¥AGHE MM ZAhLan
session. The synchronjzation session state identifier 1s a unique nunber
that i denPFiycss the ssagirenizetivzpartion Besdd onsfosendehgoetsneant gywohronization
synchroni é@t%-h&ﬂisggrc‘bhﬁ?mcéb‘gg}’mclilpo%ization session is not required.
The apparatus 56 further includes an extractor 72 that operates, upon delivery of
the synchronization datagram thereto, to extract the values in the session initiation field.
20 The extractor 72 is here shown at the apparatus 56 embodied at the synchronization
party forming the session recipient.
ECither party, i.¢., cither the mobile node or the synchronization server can initiate
a synchronization session. And, both of the synchronization parties can be session
initiators at the same time, pursuant to separate synchronization sessions. The direction
25 of'the dalagram becomes important to identify with which of the separate
synchronization sessions that the datagram is associated. The session identifier value
and the expected-session identifier values are accorded integer values of positive or
negalive signs. A nomenclature is utilized to identify the separate synchronization
parties. For instance, the synchronization server is identified by positive-signed integer
30 values, and the mobile node is negative-signed integer values. Thereby any session
initiated by the synchronization server includes a positive session identifier value. And,

server synchronization party holds a negative-valued session identifier value.



expected session identifier is a session identifier that is expected by the
synchroni zation 10 session initiator at the point in tinme in which the
synchroni zation session is initiated thereat. The synchroni zati on session
identifier and the expected-session identifier are wused as synchronization
session anchors. A synchronization session starts when a synchroni zation
party that forns the session initiatorjgsends a first synchronization
datagram of 2 Pani ieuat s@Silclagdnd ShaiNetinm 2o Y5 AR 1563E BaRdRes uRP!
requi re, however, a connection-establishing process etween the

synchr oni z&eisgichpeiritities seiMeal4 fgntse: saghrosiemdimgsobn speabal Tlsynchr oni zat i on
dat agr ans é@cﬁ%gqeggetats _chroni,atign session i.s not requiEed. The
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of the sysChr@nhe aliran seRioaddamich@hRE 0 AnlOhEXhRAGE -{ He MRl tHESxARtdihe
session initiation field. 20 The extractor 72 is here shown at the
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pursuant to separate synchroni zati on sessions. The direction 25 of the
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identifier val ue an& the expected-session i1 dentifier values aré€ accorded
i nt egdf valluekheatatggosn forveddry theegahiontzasioghsssioA raapeacinatudes tHessesidd | zed
to identigﬁithﬁ.sgﬁaratf synchronizg%ﬁ_n_ parties. For instance, the
synchr oni Zat' T BROSEF V8 4UES FyBRtieRs 8 ‘Bg?%%%@?ﬂ@@g§aned integer 30 val ues,
and the nobil e mgge 4 ifuargald M@gsaggé”&ﬁleﬁd‘étcﬁgggémy%%ﬁ enbPEKERY 6 AN, FESSI on
initiated by the synchroni zation Server includes a pO%ItIV sessi on
i denti fi erthgamghronxation sgEena fosyn dhir omiigaini@ropand shehobldse wode forms the
negative-valued session identifier .value, 11_ The mess; sequence di agram
shown gen\eér@%tS %Sleglﬁ ﬁ?% AP?\’C{_E? GUreT™3"t lﬁf’égﬁt%’é’_f?’ﬁﬁ?mfl hie? Xgiﬁ‘é‘??r %ln[ﬁ% ation
ser veis5 24 régpictbycpasyRc iy dkdahiienFBass| QQataBlahl Ah@kd alfhe seSYNChIRMZat i on

state information forned at the synchroni zati on server includes a value of
10 as t he SEUr PEHRISdydho pranah BB 1 Pdhe walnient dande farmsdwaltieemebile 10det ok s t he
?ﬁg?ggfgdé%ﬁﬁ?ﬁ‘g%gé%ﬁé{{%&f by Bl Yonifd (AL 29 AN iSrd LATE %dzacgged%%ﬂhé as
segment 90. Here, however, the response is not delivered to the synchronization
initiator.
20 A timer at the session initiator times out without detection at the synchronization
server of the response to the start session datagram, previously sent by the
synchronization server. Because there has been no reply, the synchronization state
information does not change value, and a datagram is again formed and sent, indicated
by the segment 92, to the mobile node, forming the data recipient. Because the mobile
25 node previousty responded to the previously-sent datagram, the expected-session
identifier value maintained thereat changes. But, the because of the retransmission of
the datagram, indicated by the same session state information, the mobile node reflurns,
indicated by the segment 94, a copy of the previously-sent response. Here, the datagram
is returned to the synchronization session initiator, and additional synchronization
30 operations, if needed, continue.

Figure 5 itlustrates a method flow diagram, shown generally at 102,

representative of the method of operation of an embodiment of the present invention.



to the synchroni zation session recipient, here the nobile node 12 (shown in
Figure 1). The synchroni zation state information at the device includes a
| ast session identifier value of --9 and an expected session identifier

val ue of positive 10. A session response returned by the nobile node to

t he synchroni zation server is indicated by the segnent 10 82. The datagram
formed by the synchronization session regipient includes the session state
i nfor mat i oMhy MetRS fAS1IRRKEHARSOET § AfchOhIALLE SRk AGNATL f IMER offize
illustrates a nessage sequence di agram shown generally at 86. Again, the
synchr oni z8tesrpideidsdprpa ftelketabaschepisssiivainediat & attoork pad abdet ambbile node
fornms the i.Qns:recipient .. And, the synchronization state information is
of values,mgﬁ%ﬁhgdlg%ﬁggﬁg%%ﬁvgsﬁ%?Pies, as shown in the Figure. A datagram

formed at the sEssjom dsnnditat@by ik bls@N104, andhgativg L¥idaagagment 88, to
t he reglpLe?t device formed of the nobile node. A session response is
d

prepar ed bAHYRE A EPE InoHBehdcasdat 2 sHentest orem thadetwatleparbynd e madlgnent
90. Here, hpwevek sriRe ol t l.ivered t he syhchroni zation
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at the syndtheashihzatleand oseofide nofwdrh@ar asp arseolit: idde a8 tdidh ®esiséton
datagranlfpreviousL sent b%%the synchroni zati on server. Because there has

been no reﬁ?ﬁ?n?ﬂ%’g@HEWﬁﬁh W isdAmagdat e i nformation does not change
value, and a dafipgr a dsSn@9akd LT Ad® TedsPHeGRtERssi )& segment
92, to the nobile nodef ?orning§the g?gﬁ%?@ﬂ%ﬁgﬁpekgggggg%&¥ﬁéannbiIe 25
node pPeviiblpsingtioespdendedntto thdenpimug ousbiths entwadapagradihd febile node.

expect ed- Lon, identifier | ue mai ntai ned, thereat changes. But, the
because o IE Ce"_yr%’f?rf%fﬂ%‘ﬁi“@sfi“&?\f ¢ netyark R T MaRdF dafel BiPiKe of Hive

sessi on stsghchrodit Qom0 thRelcbRRiohS o NS HRSNHAR and Rdheafied by the
segnent 94, a copy of the previously-sent response. Here, the datagram is
returned to thé§ymbenherspsins shtsiudainption mhlupatoknoand cduti the andile
synchroni zahi o 30 .QR&!AaLLANS, 4 J eded. continue, Figure 5 illustrates a
net hod flom1d?%grgﬁgRgﬁg&ﬁgﬁgwgpgpﬂ§n%?W¥U§¥xmﬁgﬁF%%éﬂgHFPV% of the method
of opéfation offhaprenbodceaiiiont aidef PEREEMExdAmMYIBNTdrOMplchentiiBendret hod
facilitates initiation of a synchronization session by which to synchronize
val ues of "P{eBHY% g ietons o hdcapuason shrwd namiasesiribobalimeedby Wos k part and

at a nobi ligscription. The scope of the present invention is defined by the following claims:



node of a radi o comuni cation system First, and as indicated by the block
104, at least a first session station 5 information value is forned at

| east at a sel ected one of the network part and the nobile node. The first
session state information value identifies a synchronization state of the
at | east the selected one of the network part and the nobile node at which
the first session state information valud3 s forned. Then, and as

i ndi cated by the block 106, the at |east the first session state 10
infornatiqﬂtyggﬁﬁn&s sent to the renmaining one of the network part and the
nobi | e node. Thereby, the remaining one of the network part and the nobile
node is informed of the synchronization state of the selected one of the
network part and theAppdiadue forth@id@ypmbigcARISY QS tHlale: okttt en val ues
are known hoth to the nobile node and the network part, and _

synchr oni 24¥5Tch PEPFERKIPBY dalghgre dbmatined aml amebile eedeqysvhidsemppils-enny ar e
of prefer I : i ﬁgﬁgg' -Lhe. | i - . of the
inventionﬁgﬁgﬁ%gyﬁgﬁﬁﬁégggggf% y é*@?H?F%ﬁﬁ%ﬂﬁﬁﬁﬁégﬂﬁgﬁggﬁ%P?gﬁﬁﬁﬁﬁg scope
of the présemchionizentiwes of Scideforned abyhetrrew bidkdopwiand tied rablike-caby, | n the

cl ai ns: 1"'A§£a&§IUP forag radi.o communi cati.on system having a network part
at  whi ch™&PHat" Lhg sitaateabitid aPPaEaths FPRIIHBE and a nobil e node at which

a mobi | e-copy dat ahagqidrSstABifbAhNRM geidlathr RRPRHALUS 1cfa§ratiaf@.&lreé>t@r§ bago @

synchroni zati on session by which to synchronize values of fields forned at

t he networ k- copip astrotkhparheiyl the nodypl node §mp edeimvednyipitofortahevhddtthbase, sai d
appar at us conpl.i si.ng:. session state information generatar enbodi ed at

| east at a sel%%%g 8%§°8F““FﬁébHE@%&%ﬁaﬁﬁ?ﬁmﬁhﬁa?ﬂénﬂﬁwfﬁéfﬁ%ﬂagé at
informs an ini lea@taofirsedesyibh statdil®rmayse Mtk 7@t 8AnS 8 SPidRvdisatioRistataded,
said session state generator for formng at |east a first session state

i nformation valiéslqedhe pelgqiegone ehihe Relsiors aet ard deapebitsinode Rewhichileast t he
sel ected one of.l;he net %@t(prﬁg mBh 38,'1‘51‘@1’&%&?4 s%f@?cdfﬁ I@é[s% WRIGH e, session
state generator Is enbodi ed, indications o e at Teast the fIrst session
st at e i nf or nat jtar ivalueti@omiuwncaahedichet besrech e metv o farpaidtthandbiloe

nobi |l e node tqﬁknitL?tthhe synchronizatjonhsession the session state

information vat é:o initiate the synchronization session the session state information values
including a session identification value that identifies a sequential number of prior
synchronization sessions initiated by the selected one of the network part and the
mobile node at which said session state information generator is embodied and an
expected-session identification value that identifies a next-expected number of
sessions initiated by an other of the sclected one of the network part and the

mobile node at which said session state information generator is embodied.

2. The apparatus of claim 1 further comprising a datagram formatter coupled
to said session state initiation generator, said datagram formatter for formatting a
datagram for communication between the network part and the mobile node pursuant to
the synchronization session, the datagram formatted by said datagram formatter including
a session-state field, the session state field populated with the values of the session state

information values generated by said session state initiation generator.

3. The apparatus of claim 2 wherein the datagram formatted by said datagram
formatter comprises a header field and wherein said session-state field forms part of the

header field.



including a session identification value that identifies a sequenti al
nunber of prior synchronization sessions initiated by the selected one of
the network part and the nobile node at which said session state
information generator is enbodied and an expected-session identification
val ue that identifies a next-expected nunbg{ of sessions initiated by an
ot her of the selected one of the network p%rt and the nobile node at which
said session state information generator is enbodied. 2. The apparatus of
claiml further conprising a datagramformatter coupled to said session
state initiation generator, said datagramformatter for formatting a

dat agr am f or cohmuni Betdpparabestodebaimt lnehereinvbe lsepant idmdfitdenmebiclisofwde
pursuant t he nehroni zation session,.the. datagram.format.t sai d
dat agr am ff%?tn%%ee?sfy\faguceﬁf eﬁéalda?e%%%%ﬁ%%tﬁ-l%f? HPEay @I“gr,a?‘{rﬁ%mgg%éfcg% tg‘%/at e
field populcai@l paittahd WRralakiee sesdibn tilentFRAGHPValSE &L & a JeBERN AR OMvaviRkues
generated by said session state initiation generator. 3. The apparatus of
cl ai m 2 widks; $rid fresign staty BieTefinaeersateyissaihpdipdia greanebifeoradat t er
conprises a header field and wherein said session-state field forns part of
the header field. 14 4. The apparatus of claim 1l wherein the session

i dentificationSval u€hesipphratusioif climHanigeeiafthy flsuemgabenasa @ngesi on state
information generator is enpodied at the netwgrk part and wherein, the
session | ST REET BuGHeVhecgrhescapb s & yalugt copaise sesityaryalusiy
session sigfes i nformati on generator is enbodied at the nobile node. 5. The
apparatus of claim4 wherein the first range of val ues conprise
positive-val ued val ues and wherein the second range of val ues conprise

negati ve-val ue valyes. 6., The a ratus of claim?2 wherein the.s ion
Mdonti 11 cati onCual ud eagntred LR Rartione oo GotlFbimdelitRine

net wor kK pakyndinchitiRneftidEbdiRee thi etk @art B} tREmoBIRE Al KinR#idd bythe The
apparatus of claim6 wherein the network part conprises a synchronization

server anBCWWY8F Bith sai d session state information generator is enbodied at
t he synchroni zation server. 8. The apparatus of claim2 further conprising
a session state information

7. The apparatus of claim 6 wherein the network part comprises a

synchronization server and wherein said session state information generator is embodied

at the synchronization server.

8. The apparatus of claim 2 further comprising a session state information
detector embodied at least at a remaining one of the network part and the mobile node,
said session state information detector for detecting the session state information values
generated by said session state information generator embodied at the selected one of the
network part and the mobile node subsequent to communication of the datagram
containing the first session state information values to the remaining one of the network

part and the mobile node.

9. The apparatus of claim 8 wherein said session state information detector
comprises a session-state field value extractor, said session state field value extractor for
extracting the values of the at [east the first session-state information value populating the

session state field of the datagram.



detector enbodied at | east at a remaining one of the network part and the
nobi | e node, said session state information detector for detecting the
session state information values generated by said session state

i nformati on generator enbodied at the selected one of the network part and
t he nobi | e node subsequent to communication of the datagram containing the
first session state information val ues to tthe remai ni ng one of the network
part and the nobile node. 9. The apparatus of claim8 wherein said session
state informatiygn d b eS8l on- te fi.el.d v .
xtractor. sai d seser RreoianS BT Uubr R, MaRA Frpd By Al ooy,

val ues of foimestt chrepsiestatfest datgias asé holeas aatendrifatiprat hadhwhialelesapbpul at i ng
the sessi on state fi e{)&) of the_datagram 15 10. The apparatus _of claim 2
wher ei n tﬁéamgqfﬁmfiﬂ Faee e Tyt weavian gisteigfamation waltesentocsrp el dedirgl i r st

dat agram @Hga@&agt%&hd@ag&w dat agram and wherein said datagram
formatter formats the firsSt session state information values into each of

the first and at |east second datagranms. 11. A nethod of communicating in

a radi o communi,cati o sSyst havi n . network part at which a, network-copy
dat abase is maizﬁt ai n%dnéa/tﬁ%‘{eé}lW?@?ﬂﬁ’&énﬁtra%icgwm%f%&’ F%S-t%fii’lwﬂﬁf‘abase
I's mai nt aing@brk padt dt Waichadnéi@iork-Bd gyl @ldbaSe B 19¥RGIHA R 8inhdbile nD8S 8 WRIcRY

whi ch to synchroni ze values of fields formed at the network-copy and the

nobi | e- copyRotilesiepr dpipbpsg is srintdiacd ataitbmstioddal igitintinpedyeduprzaiong: f or mi ng
sessi on St f.ormat | , t 3 2cted one of net wor k
part and tgﬁstéﬁ)r?ob%i%gﬁgddsg?m%{%g&gzg@}c%h?g?@ g)r}nnfi C%Srﬂr@tnfj@‘ﬁor\g%g B gn& P%enti fying
a synchr omabdticopy, atspieetiadly, tdfeheadatdaag tsaidhretied eahg@dkione of the network
part and the network part at which the first session state information
value is fornmed, the session state information values including a session
i dentification val {&Tiinatsessgantate informatinaqielhes atllcastativsesclastedme of the
synchroni zati o i hni tiadt, Y, e - ne. of net wor k part
and the nobi l eﬂﬁtgﬁzég%@\‘s}\ﬁ {chl% n{l%bzﬁ%ggg’stﬁégglsﬁé{rlﬁigtfg?&)%\}agfo%ev%lg% ornmed and an

expect ed- sessi ghntiflent & fyreatdndntivaklaesof thhatlcid enrtdefccrRd oacREXicRxpetkt ed
nunber of session initiated by an %t her qof the sel ected one of the network
part and the nBHt P%‘P %d’@f‘”%{h dpart at w ich the first session state information value 1s

formed, the session state information values including a session identification
value that identifies a sequential number of prior synchronization sessions
initiated by the selected one of the network part and the mobile node at which the
session identifier value is formed and an expected-session identification values
that identifies a next-expected number of session initiated by an other of the

selected one of the network part and the mobile node; and

sending the session state information values to a remaining one of the
network part and the mobile node to inform the remaining one of the network part
and the mobile node of the synchronization state of the selected one of the

network part and the mobile node.

12. The method of claim 11 further comprising the operation, prior to said
operation of sending, of formatting a datagram, the datagram including a session-state
field, the session-state field populated with values of the session state values formed

during said operation of forming.



sendi ng the session state information values to a renai ning one of the
network part and the nobile node to informthe remaining one of the network
part and the nobile node of the synchronization state of the sel ected one
of the network part and the nobile node. 12. The nethod of claim1l 1
further conprising the operation, prior to said operation of sending, of
formatting a datagram the datagramincl udiﬁng a session-state field, the
session-state field populated with values of the session state val ues
formed duringsaid i . Lo T .of claim12
wherein the datlggr amﬁ%g{rl%fﬁéf(?gfd‘g%tﬁ %ghg%i“d‘]“gﬁégaéﬁ‘%ﬁo%&gﬁ%@%a‘?%%a?flg i ncl udes
a header fopetationntifosnatigigindidesadradariad atewherelndht efse®n-spaé fieldf fofrhe

header field. 11?4 Tge tfn}ﬁ hod of claim 11 wherein the session identification
val ue i s GRrgTthgheader %e of val ues when the session identification value
is formed at the network part and wherein the session identification value
is of a second range of values when the session identification value is
formed at the ridbi | dheodehod& cldivel nwhbreth the sedsminmiddifichérevalue seoffai r st
range of l.ues c i se sitive-val ued val ues.apd erein the second
ange o Vi dteeGdiBHeS nal i it MR YA MiEE 1 et R Bk 3R el i m

15 wher ei and h@coasSicBssichantitificabn Paluy &l 4| ée@&{@tﬂafég@& vafucS WlEhrtRai zat i on
sessi on between the network part and the nobile node, initiated by the
net wor k p&gseion identification value is formed at the mobile node.

15, The method of claim 14 wherein the first range of values comprise
positive-valued values and wherein the second range of values comprise negative-valued

values.

16. The method of claim 15 wherein the session identification value identifies
a synchronization session between the network part and the mobile node, initiated by the

network part.



