CELLULAR RADI OTELEPHONE SYSTEM S| GNALLI NG PROTOCCOL BACKGROUND COF THE

| NVENTION Field of the Invention 5 Théd present inventiop cple¢qsLd%l(3
nobi I e radi o t-el ephone systens and, nore particularly, to a signalling
within a cellular radiotel ephone system Hi story of the Prior Art
Originally, nobile radiotel ephone service was characterized by a 10
central site radio transnmitting with high power to a limted nunber of
mobile units in a large geographic area.  Mre recently, cellular

radi ot el ephone syst ens hEELIWDARIRADIOGTELRERHAONE S¥SEEMnt 0o- conti guous
smal | er coverage areas (cells) ey gty of base stations using
| ow power transmt- 15 ters rs controll ed by an exchange

| ocated at a central site. A cellular systemtypically utilizes one radio

cont rol%‘gbﬁ{‘m@bﬁm @aﬁgeiﬁégﬁﬂigﬁei ve requests for service fromnobile
subscriber units, to ca mobrI'e subscriber units and to instruct nobile 20
subscri ber units to tune to a frequency pair where a conversation may take

pl ace. Fhelgoeifr dhe Mierition each cell is assigned the task of

continuously receiving and transmtting data and is the channel to which
t he nobil e subscr.i ber unit tunes when not in a conversational state. 25
Gesier al Thesprelseny, igamntidn urelatest o mobdde xadisd tslephone systems
nobi | e ep SW ls LCeS el MESC:Sw ' t Qe

mobi | e éttq\gf.i CRBEeS bheRi B AlY sﬁé’ci igﬁig’e‘g‘é’?éﬁ'ﬁi relengh (8° caLif)ap
st at i onradigel@rhene) SYSREBi cul ar MISO or "hone exchange" where it s
regi stered for service. If 2 the nobile | eaves its honme exchange and

enters the territory of_ another exchange-it is said to be "roam ng".
hbedleé%l§§9§¥y9§$ﬁ§%ﬁ§§#9¥ﬁ4¥%Iar exchanges nust cooperate and
communi cate with one another in order for a-.nobile to have continuous con-
' Originally, mobile radiotelephone service was characterized by a
10 central site radio transmittihq with high power to a limited
" number - of mobile units in a large geographic area. More
recently, cellular radiotelephone systems have divided the
coverage area into contiguous smaller coverage areas (cells)
served by a plurality of base stations using low power transmit-
s ters and receivers controlled by an exchange located at a central

site.

A cellular system typically utilizes one radio control channel in
each cell to receive requests for service from mobile subscriber (;;
units, to call mobile subscriber units and to instruct mobile

20 ° subscriber units to tune to a frequency pair where a conversation
may take place. The control channel in each cell is assigned the
task of continuously receiving and transmitting data and is the -
channel to which the mobile subscriber unit tunes when not in a
conversational state.

25 Generally speaking, each cellular system is controlled by one or
more mobile telephone switching offices ("MTSO's") which handles
the calls to mobile stations 1located within a specified
geographic area. Each mobile station is assigned to a particular
MTSO or "home exchange" where it is registered for service. If



*5 muni cation as it noves from one exchange to another or for a cal
originating in ,one exchange to be conplete@ to a nobile |ocated in another.
To comuni cate between MISO s, a common signalling protocol rrust be used so
bot h exchandges conmmunicate in the sane | anguage. That 10" |anguage is a

series of ggau Pyﬂlé ¥ el Nidd o gékéhaﬁbgs afll ehtdre dhy %#}f%};ﬁ

in fields to define th varlousfunctlons neeé to set-u call
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protocol s hareeRent eedlddad esséﬁaﬁz Bt %Hoﬁéréwtaxﬂncd‘nﬁidrm@été%th
exchange can_comuni cate, with an er exc %@S gabl e basj L€
comuni cat PBfs ?%&‘?an"n TRFGSX tgﬁa'arﬁs AVE, CRREIDRCHE RRm-

to the prohuhécation ak denpewvess framobnedexohanlgel tot @hetherpcoseforce.call

nter face SFPEPERATRAN Phe DTS oo BE KERELEERN" T 3 MRE IS 1ocanaq

pur poses. inTanetbegnal | ing system may be identified by any one of three
separate CCI TT st.andards, commonly known as the Yell ow book, the Red book,
and the Bl ue book, or the ANSI. (Anerican National Standards Insti- tute)

st andar ds. TOTReBBUNiCALec betyieam MISQ] st aneompon sdgnlling pratqgel must

conmuni cat hbatu8eEVEE bdtle ekéhahgel Senianieateoii' ié Hare Cﬁr‘n@ﬁa”ée.sysﬁtﬁﬁ
net wor k. Pursuant t.o one of these four signallin t enp, ‘aln
enpl 89ed aldngrege H#is i FEXHSSRh §§qﬁég§&aé1¥g gﬁénstmt‘%e F&ﬁ’-&éﬂrpﬂls*es

the Mobi | ewHeébhphare drsupdd t to@e“ﬂﬁ& ) inuseields ¥ detfdnel |ﬂgeb&ﬁams

””Sf’oiv booRUBE AP TBARY TN URerr it BRRAREE B, I SFPniand el
‘ts a patoi amohhe el terminatat laflcmﬂ.b,s ehe.si @uch i signaldingt proticcald

That fiel dh Se C%@@ﬁegﬁ@ar& uncfé”é” Yo A%Phgaleﬂéﬁt ioF Nefag bé‘ﬂ e‘i%i%%aé:o

|dent| y a partic ata specified vmthln

| s stf ect | @¥Fhapgei gan 99@#@%“&1%%\%&% gxshange 3=°Tl?é'laé3f1@r dasic
fromthe usehmifiBhtidhs’ tfcdtichd. Crfidse stafidards have necessarily come

about due to the proliferat:.on of companies involved in mobile
telephone service. For example, the so-called CCITT No.7
signalling system is used to interface different mob:.le_ telephone

20  exchanges for roaming and handoff purposes. This signalling
system may be identified by any one of three separate CCITT
standards, commonly known as the Yellow book, the Red book, and

the Blue book, or the ANSI (American National Standards Insti-

tute) standards. These different signalling stahdar’ds are for .

\_s 25 use in communicating between the different exchanges compnsmg

- a cellular system network.

Pursuant to one of these four sighalling systems, there is
employed a digital bit stream known as message signal units which -
comprise the Mobile Telephone User Part ("MTUP" ) 'u's_ed in
30 signaling between M'rso'sf such as that employed "dur.ihq automatic
roaming signalling within the Yellow book standard used in North
America. Within such 'me:ssag'e'signal units a paft'iCular field is
identified as the signalling information field. ‘That field is
: . composed of a stream of digital bits which can be employed to
35 identify a particular function. All data specif_'iéd' within this
field is selectively defined by the cellular system operator.



regar dl ess of whi ch signal I'i ng system S used I n sendi ng the data

Adj acent MISO 's nust communicate with each®other in. order to. 5 :
coordi nate their-services. For exanple, wien a nobile subscriber roans from
one NTSO to another,-the automatic roaming ..function contained within '
certain sof'rmareforel i o heheCludeNopodnt gotl e pthteccﬁieldr his common

o190 |0 B RRhas® A yHERhC cbia A SR . HSREE ST gbingl |

from one cedatdar exchange to :another. One |nstance i.n"whi ch. cooper ative
signal ling between MISO's is required is process a subscriber service
call which.is a request: froma mobile unjt to change one or nore of the -
features 1AdjacentaMRSq's muss, eammunicater witd eash otber sinperdex to

vi sit egl W%@fémaeeneﬁehe béﬁvﬂeésyetréegéﬁaﬁpré t{aeéR.a. H&msxd&édﬁ%&r
|nforrrsthe home" grrSOo newlocat#&? |Ie nthepg. SS. -_
executing tFRAGE PE‘d°§l?o q%e?ms@f‘? E, I'"'h Es%\' ep_ELIE Foa SR
i nf or mat i oncontaihed APithirntcértdhe EUELWIEE uitﬂues hehel goetrtm'ngno._
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di fferent sthatcéransfsrs tthe. ned‘easaner dajtacein gyderrrﬁ:a)m;uenente con-

sane erat f oo '
P en  FlyeRy Sailiuliisat MhEOcE ﬁ@%&w b o R B R ar
| ar gel y def?*@@awetﬁe apethers. softvvare package | nstalled withinit.
When a MISO nekes a request for a speC|f|c service that is not provi ded by —.

anot her- MISO-due to the a,bsence of “thi's service, fr r&g he 30.. -capabiliti e§)
of its sof t9RF elnERANCEdNHRIGh CoaBeFativs Aionaiiing betuesh HTRQIE, 1
of resour cesedquiréat iof tbheprdcEds as mscﬁbéhesﬁmﬁéldallymh is a

he”ton, “hrbpabEg Erbm, B uoBRls, RHAE OTReRER, Ml 8, B L RHE otires
durintp t he available t6 the subscriber. If such a request is made in a
_ v:.sited MTSO and the mohile has not yet registered there, “the
visited MTSO 1nforms the home M‘I‘SO of the new 1ocation of the .
mobile 1n the process of executing the selected subscriber
3 serv:.ce. . The selected subscriber service information 1s also' .
20 sent to the home m'so through the signalling system.

_ '-Because MTSO's manufactured by different suppliers frequently.
_ _' make up a cellular system network, it is often the case that.
| ~these MTSO's have different service capabilities.. Further,u
| adjacent systems owned by the same operators may each. use a MTSO -
25 ‘manufactured by the same supplier but which still have different
capabilities._ The - capability of an MTSO is largely defined hy
the specific software "package" installed within it. . When a M'rso '
' makes a request for a specific ser\rice that is not provided by
_ another “MTSO due to the absence of - this service from the
30 _ capabilities of its software, that request . is simply ignored.
This results in a waste of resources for both of the MTSO's as
well as the signalling system over. which the request was sent.
This waste can. be avoided by permitting the two MTSO's to inform
each other of their respective capab:.lities during the- initial



. procedures required to effect a functional interaction between MISO In
current cellular systemnetworks, the autgmatic roaning funct ion transfers
operational information between two MISO's 5 .during their initial
handshake peocedure. Specif ically, the initial handshake and rel at ed
signal ling between a visited MI'SO and a honme MISO,i nvol ves a | ocation
ugdat i ng nP¥eggSuresrheegaired: tor affiectga s&BECFhEPE&eéﬂWa&F%%tbetween
| oedti on ojgpigee nobile for the home MISO and subscribe - service package
infor- 10 mation for the visited MISO That is, f tHE home MISO deter-
m nes the new | ocation to be valid, a |location updating accepted ness

s returnedIno bﬁeréhti t ed1h3@xt 05¥st&ﬁ ﬁdgwoi-hs,neuhéocammoﬁd t¥oaming

sheci fy angUBEEIRR, CEFRBRERER.REAH D APLEFBRYESR RetoPL, b Mrso's
sof t war e péuk'agigs tbeli:r finit ik d handshake cprotfd®ire. | nSpecdéfically, the
cust om ze &B&t&%&t ‘i{HﬂO&sﬁJi?e P3ha! 9&%&&#1995 hﬂ?‘xﬁg%e%gé?ﬁ iaEéH "MTSO

Sone MISO S Services no rs | ng a
sof t war e 2end p%clluglte dM@S@nainﬁﬁlﬁQSp@rtleﬁaF endamsi%tamm ms&qm n tThe

sic 1lli ”&oh%%ﬁofo%ﬂﬂse'ﬁeséﬂﬂw $RIUdeE DEnéblarrentet FoCAEEoNN®f Fhe

the receivi n% MISQ Is capabl e of handling future requests pri 0 sendi ng

the requeshobide (for ‘Shaphepe, MIS(,And, sibseribey service,Package, dnter
i nt ehbi genmatlion Wit Vehehoiseted ATSD. dRidteriw) coutse homecMTSD ideter-

or MISOs Homed 9 dev TachEIan ks TRideke d¥Eatt SRR Faantad
u
? at ]tlerfnnese unsus:eseturhedand ﬂmovdsﬂ'tbdiamsxessby _(rl;_g;nopgl'edge the new
al l'ing4t e .
capab| i tg | g%%;oﬁ iiﬂd;é ngéff&t 0 an ﬁ?ﬁ%%grgﬁggl ggilg‘so%t \?’é‘%g’rp?aac lé’g% for

whi ch incl @8es nore functional capabilities than others. The present
invention inplenments this capability and serves as a protocol for the bit
stream used for signalling between djifferent exchanges in_a cellul ar

net WPk anBPBXALOEr® Hay SPecify apd purehase.from anufactupers; ofc HISH
of differeaguiphient ¢ dirfatent suppptvatie packages’ etent bexCititgrished in

different MTSO's in order to customize the ~system to the

particular regional needs of that operator. SOme_ MTSO's may

provide services not offered by others. By in:luding a software

20 package designation as part of the data contained within the

sic -1lling information field, an MTSO would be able to determine

whe: - 2r the receiving MTSO is capable of handling future requests

pri:. -o sending the request. If the capability is not present,

U the 50 can then make an intelligent alternative choice on a

25 different course of action in handling the call. Such an abilizty

to recognize the functional' capability of MTSO's would avoid

loading the MTSO processors with unnecessary requests that

terminate unsuccessfully and also avoid needlessly occupying

signalling resources on the datz links between MTSO's. This

30 capability is particuiarly usef to an MTSO running a software

: package which ircludes more fun:: ional capabilitzes than others.

The present invention implements this capabilit.y and serves as a

protocol for the bit stream used for signalling between different

exchanges in a cellular network and particularly for the

35° - allocation of bits for identification of different software
packages supported within different exchanges.



- a software packa

-5- Accordingly, it is an object of the present invention to enable the

efficient transm ssions of data-to and fromcellul ar tel ephone exchanges
and to provide a signal for identifying a particular software package 5

used by the exchanges. According to a first aspect of the present” '
‘invention, there is provided a nethod e§-transnitting data packets ina
dat a netmnrk connecting.a plurality of nobile switching centers ina i
cellular radio 1&cd@ﬁdmngﬁpnnxtumsnanruh}enﬂ(¢ﬁcthehpmpsemulce to a o

plurality ol SulsLiPYs eeitlh dnoddb mille SULiGh 001 5601 skoage! 2 N ng

od conprisin insert fAg%i nt o
each packetta B3l EnsmnqeLiukynutem?phqnsuethsngeﬁnemdatednr@e1deb||e

‘swi tching cgnkggnand fsqusé&q!fﬁmwlaaerewm Mo EEMAE pREKAGE packet;
: |nsert|ng into_ “said packet "an i'nformation block including a nessage
g

cont ai ni wagdcPybéhes exphangest -a; i nserting into said packet data

i dentifying the zaco&efmgarte RAEHAGR lapgraitl cpwiee gsmézet swi-t chi ng
center; and, send Sa'%g% acket fro d so%{ce no, ‘swi f chi ng center, to

| e .
said. destlné?VSH BVIE it A Q}qy hod o (ﬁﬁﬁ BEPHE Y4 second.
aspect of daEappasketSIdmeatﬂama mhemonksqmnnsahxhgxangﬁu&élimg . system

for commini 58t g TESSRIRRA AAAMMNLGRY Qs Pl hggeen an

originating no sw-tchin | 'east " one I nati on nDblle
swi t chi¥@ ceelecommunma&ims @eltmlrésr pnraw@:ms SRR d:n i®mns network -

providing sgiyi€it9 efptubetsmesfs S wae b@ersslsmﬂfe SRy dpphd e

switching centers includ |gg a sof tware package . each of sald_nmessages

relating to CeRESLE| FOREAL P@‘@esﬁétﬁﬁrﬁr@ﬁ QK)%ﬁﬁg(ﬂeQESQlsubscrlberng

and compr1s1ng the steps of: _
' o 1nsert1ng into each packet a label contalnlng an
15 identlflcatlon of a source mobile sw1tch1ng center and
a destlnatlon moblle switching ‘center- for: the packet
lnsertlng 1nto sa1d packet an lnformatlon block
1nclud1ng a message containing subscrlber serv1ce data;
_ 1nsert1ng 1nto ‘said packet data 1dent1fy1ng the
20 software package 1n sald source moblle SW1tch1ng o
' center; and o . e
' sendlng sald packet from sa1d source moblle
sw1tch1ng center to sa1d destlnatlon moblle sw1tch1ng
center ' N . e _
25 Accordlng to a second aspect of the present g S \J
llnventlon, there 1s prov1ded a SLgnalllng system for |
'communlcatlng messages via a communlcatlons medlum
- between an orlglnatlng mobile sw1tch1ng center and-at -
. least one destlnatlon moblle sw1tch1ng center within a-
30 cellular radio telecommunlcatlons network prov1d1ng
service to a plurallty of subscrlbers, each of sald
mobile sw1tch1ng centers 1nc1ud1ng a software package,ﬂ
each of said messages relatlng to the cellular service.
being prov1ded to one of said subscrlbers and
35 comprlslng ' o ‘ o _ e
' a label fleld contalnlng an 1dent1f1catlon of said



T

35 conprising: a label field containing an identification of said - 6-
originating nobile swtching center and said at | east one destination
mobil e switching center; a pair of heading codes fields; and an information
field including: 5 a package information block which identifies the
sof tware package within said originating.nobile switching center. According
t@ a third aspect of the present invention, there is provided-in a cellular

0“ radio t Qimﬁ(?ﬂﬁ@tﬁﬂ@ﬁﬁbﬂ@é“@%téﬁiﬁgl aenheghaﬁae%@\ﬂl QGitt alegESSAGES
betmeen a plura tchin enters _serving nobil e subscribers
| ocat ed |n(ﬁQ?eé%%#lﬁ%gn?ﬁpﬂ?gm;?eﬁglafﬁﬁPﬂ ESPgeﬁétmork t he conbi nati on
of: 15 a fiaspabpbofehendingi ogdeenfieldsel uddng a sof t war e package
havi ng a partlculgﬂ i§§g£h£¥l§g gl?fﬁoéﬁgfgdsggsa'd center certain specific

pani

features and commini cati onS C ond nobile switching center
connected® t o sai da 20ackagst inforwation bheckowhiichcadeot idfiesgatthe

{her sbet weetho fidds G600LaGE Enth S8alackilhidat: ! hiBigePackage aving a

particul ar |é%nt| i ch S to said s&con nter certain specific
f eatures ameﬁﬁﬁh#ﬂ%a@¢%ﬁ%reapablIltles and 25 a signalling system

for carrying di glA@éoﬁ@ixggn@ésag@ﬁlia&tmac@abé £hésbra§én%econd mobi | e
SMAtChIng cegnters relat

to {he proy g# i?connunlcatlons
services to WP stlfcr i here, 1§aP’a°‘§+‘é1‘?él *ng SystBnfFncorporating a
conmuni @t i arelid: - mpﬁmlsy@sémduéugnoﬂc deda erpiagehighbspeeanpri sing a

'dent'flcatﬁiﬁita; messages between a plurality of mobile
K,/ switching centers serving mobile subscribers located in

different geographic areas within said network, the
combination of: | _ _

15 a first mobile switching center including a
software package having a particular identityIWhich _
provides to said center certain specific features_and
communications capabilities; '

a second mobile switching center connected to said

20 first center for the communication of data
therebetween, said second center also includihg a
software package aving a particular identity which
provides to sal:i second center certain specific

- features and communications capabilities; and
va 25 ' a signalling system for carrying digital data
' messages between said first and second mobile switching
centers related to the prcvicihg of mobile |
communications services to said subscribers, said
signalling system'incorporating a communications

30 protocol including-

a data packet label- comprising & _dentification
of a source sw1tching center and a de ‘ation |
sw1tching center;

' ~an information biock 1nclud1ng a message being

35 sent from said source center to said destination

center; and



of a source switching center and a de cation switching center; an

I nformati on bl ock including a nessage being 35 sent fromsaid sopurce center
to said destination center; and means for identifying the particular -
sof tware package withi'n said source centﬁq_fron1mh|ch sai d nessage -
originates. 5 According to a fourthtaspect of the present |nvent|on

there i's provided fesys! eay! shehtafpih tiRg gaba jRagkst %d%vﬁa[x%ata netmrkv'

connecting a plurality of i ng ceénters.In radi o
t el ecomuni ca ?ShégﬁeW&BPkonB@ﬁd§ﬁ§r§§rG?@&egbféqm)WH¥QHwﬁam@ of

subscri bers, mesbagé 5ﬁ1§1ﬁ§Eege swi tching centers including a sof t war e
ans_for. insertin

ackage, |d system co S into-each packet a . .~
Fabelgcontilnlné a c?ﬁﬁﬁ???lt ?ogEBFtQ asRreL HEbl%@ Pyesgit ching center
‘and a destlnaimwennnbnletherechsngroemﬁed aoethempfogetrdﬂsm3tﬁﬁH .
inserting int; i tsan_i n udi ng -
contalnlgg su %%%I 8ﬁ§é§V|§e dg%eang%t orQ 8%35%5 FSP an?@PF%qu nto said-
packet data.|Qﬁwm¢bylﬁgswhechbngmaeetpaskagealneééudaxomadeonoblIe

Swi tching cent&lecafuiEaleibRs SEOHLER. ]r%?bdlaﬁﬁg%emw@ idgsource nobile.

swi t chi.ng center to, sal d.destination nob ching.center. According.
to a fift4P apeegabity Hef prekesribersycpaeBnoLt Haid mobideyswasching

cel l ul ar netw&@mnémiﬁgfar§éf@9£rée§981éa§échgaﬂassb@%@hl of said
first and secgnd exchanges including a-software package 30.- for providing

services to & PrarattiS* of subscribers, a
means for inserting into each packet a label -

containing an. 1dent1f1catlon of a source moblle ' . T \J
15 switching center and a destlnatlon moblle sw1tch1ng
center for the packet; . . _
means for inserting 1nto sald packet an .
information block 1nclud1ng a message contalnlng B
- subscriber service data; | ; ' _ '
20 means for inserting into said”packet data a.
' 1dent1fy1ng the software package in sald source moblle
sw1tch1ng center; and - _'
means for sending sald packet from sald source '
mobile sw1tch1ng center to. sald destlnatlon moblle
25 _sw1tch1ng center. co o -
Accordlng to a flfth aspect of the present
1nventlon, there is prov1ded in a cellular network
‘comprised of first and second exchanges, each of sald
first and second exchanges 1nc1ud1ng a software package
30 for prov1d1ng services to a plurallty of subscrlbers,fa'
method for controlllng the exchange of subscrlber '
service information between sald flrst and second
exchanges comprising the steps of: ' _
sending from said flrst exchange'to said second
35 exchange a handshake origination message 1nc1ud1ng an
1dent1f1catlon of the software package in said flrst
exchange; ' -



- method for controlling the exchange of subscriber service information
between said first and second exchanges conprising the steps of: sending
fromsaid first exchange to said second 35 exchange a handshake
ori gination: nessage including an identi fgcati on of the software package in
said first exchange; sending fromsai@d second exchange to said first
eXchange, in response.to Lhe recei,pt of said handshake or.i gination nessage,
a Yrandshake confi?%‘ﬁ% QU.gald PREPH iﬁ&cglﬁqg(?e%ﬁ ﬁa&i?i Ht the
sof t war e packagmnge sain sesporsextbahbe; raceiptclodngiaigl haysishdles service
i nformation { ' | an o
capabiliti efl%grd(%g{tdf %ﬁ%%%éﬁacgaggéalgﬁagéi ICEIL%?‘ ?r?l?frg%g’%gxng&sée% T
exchange$ rigsparding|an ideptgyfiiecatips aff theusofimare damkage dint hree
net wor ked celliy aéeé%gcgp%gggﬁaﬁ%ghagggs showi ng portions of ‘their respective
areas of coverage and ilTustralive, nobile subscribers Figure 2 is a block
di agram of the owfchanging sepaeribert geryicesinfoprmatd i Refdtaerenyl oyed
i n communi cadd 1Sk Dedepnd CeLELhAr ek8haRBeBebaxedaae tHeN accor dance with
one enbodi nent %;tthe, s%/rztEm of .the_present ipnventiqn; Fi,qure 3.is a block
di agram of FAPaRALLEIR%HePL | FRLAIBATWNRRPNPECERTRS lF’nﬁ?r"% htidP% i el d of
t he signal | iaifl Hedatd| exdRangés guresgecsiamelbiock di agram of the data
format included within-a |abel nessage unit of the signalling protocol;
Figure 5 is a block diagramof the data format included within a |ocation
updati ng nessage of the signalling protocol; Figure 6 is a bl ock diagram of
the data format included within a - is | ocati on cancell ati on nessage,
a@j vity message or inactivity :



message of the signalling protocol; Figure 7 is a block diagram of the data
format included wthin a | ocation updating Gccepted nessage of.the '
-signalling protocol; Figure 8 is a block diagram of the data fornat
included within a 20 location updating rejected nessage of the S|gnaII|ng

protocol | e % | fs %afl 0fKudt2dbate Ohltag%m W S s SRR SRR

routing en y message. of e signall'ing s a

di agr am of 11%4@9%%?— fe¥ghanges |Shesfing poartions af theix regpestive-areas of

si gnal I'i ng dvad g s ar@ ilfhgﬂtﬁtiielﬁoﬁihbpﬁhﬁﬁéﬁﬂﬁeﬁéf the signal ling
sequence within a cellular communications network for a l-ocation. updating;
Figure 12 is a block diagramof the signalling sequence in a cellular = =
conmuni cat ikt 20k fa0rbrodlocalagranpdst ith@e Woweralbedagdatformmats of the

el Turar o SRS RPrlribs EpBEORINC1n, (BmiiRlay i UG Sofifter
t her eof ; Fitglrephione | exchaingels dimgascordance swijthl loney euhqéimenusaf i tha .
cellular c BHL ?%e X Eg%ggékthBvaﬂtiaﬁL'v'ty nmessage; Figure 14B is a .-

bl ock dlagr g sequence used in 10 ~a cellular
comuni cati ons networ k- for |nact|V|ty message; Flgure 15A is a bl ock .

di agram of gjligiyed wﬂé |2 B 1SN AWy b b £ el ‘ﬁé#lﬁwme@rﬁithin a
network for a cate /su Ienent Ly serV|cg2 upd nﬁ? nessa e _Figure 5B

is a bl ock SdiHa ?ﬁnSFF dgofcthen Pyoto Ilular

connunlcatlons netmork for code controlled subscri ber serV|ce nessage

5C bl qck, .di f it h |
ACCeRbE a5 Dbl A itr B (el St Y SRIREET oA
service i s ladedcmassa@e uriyuog tﬁa‘ssgaahndnb @mmyanukﬁ t he S|gnaII|ng

sequence used in a cellular comunications network for routing information

signalling used for determ ning the routing to be used for nobile station-
tern1nat|n§&§ﬂnQ35 is a block diagram of the data format included within a

location updating message of the signalling protocol;

| Figure 6 is a block diagram of the data format included within a -
15 location cancellation message, activity message or 1nactivity:'
' message of the signalling protocol.

- Figure 7 is a block diagram of the data format.included-within a
location updating accepted message of the signalling protocol;

Figure 8 is a block diagram of the data format included within a \w/
20 location ubdating rejected message of the signalling protocol; -

Figure 9 is a block diagram of the data format included within a
routing enquiry message of the signalling protocol: -

Figure 10 is a block diagram of the data format 1nc1uded within
l'a routing message of the signalling protocol:; )

25 Figure 11 is a block diagram of the signalling sequence within a
cellular communications network for a location updating;



. Figure 16B is a block diagramof the signalling sequence used in 25 a
cel l ul ar conmmuni cati ons network for sendidd)a routing-infor- mation signal;
Figure 16C is a block diagramof the signalling sequence used in a cellular
comuni cati ens network for a C nunber interrogation signalling; Fi gure

16D is a blLock_di agr am of e signRalling sequ e_used..n.a cellular
coffruni cat? bﬁgrﬁef&%)rks f8r Lh?\l?? uﬂb@gz?ﬂt é’%] ogﬁgi 5#(99%’19 nﬁe%fﬂ‘c:?e&:n a
Fi yére 17/cellalhirocémmingcationst hetwogkafbrng acation updatingwhere the
cel lul ar L.eations . Jk to informa VMSC about unreliable

| ocati on d‘gﬁg;m‘lglhgu?’g %?Bel%?e\a@'bl ock . diagram of the signalling sequence
used in a cellular comunications network to i nforman HVSC about system

restart i PR | Gy § : £§§§BIP_ - [
first to 'Efi‘gur eélfﬁt h%ér)ea-i,s %’t?’?a e tﬁﬁeﬁgﬁgyﬁg%a?W%&éﬁé%e% a
10, 12 andceliudarhcommuddcaFinns netwREk| H9r| *ndecation, cangeldd atiqmand
stations 3Sccéptaficéthed@dqli vel y. Each base station is in radio

communi cations with a plurality of 15 nobi | e subscri bers 26, 28 and 30
within the cells 20, 22 and 24 - associated, respectively, with a

parti culharrgg'uresum ts. a Bhockediagramt elfeplhensignana.tigm skfuetiteubed! il?
are each i pdjyi - ! . LC. S\t Cl twor ks
16, 1o and soohy iy sPeppHER RS ARG 1 cth ] cIERsVIcT agiRaNE,
respectively. 20 Each of the cellular tel ephone exchanges '10, 12 and 14
i I [ negke it agh I S || : _ _
{ranse ssi iR gos g te s B168kCatageag OF the Highallink) ctlnalite ubld in
bet wtn ez hcelluparecommupdeationsnietwork ofer | inaghivity messagesout e
cal¥s fromone exchange to the other, 25 handoff calls from one exchange
to the other and ogplish th t her necessary integcqQnmuni cations .
required DSt9BER L154|18) a,pieck fiagranof Ehe Aignaliind, sermencs, dsetdd
10, 12 andh léelliuialr commiricatgions ghétiwvorky £ors &t catégory/sapplénentary

certain  garvices updating message; |

- Figure .5B is a block-diagram of the signalling éet;uehce used in
15  a celluiar communications network for code controlled subscriber
service message accepted; ' |

Figure 15C is a block diagram of the signalling sequehcg .tised in
a cellular comm_mications network where the code controlled
-subscriber service is rejected; B

20  Figure 16A is a block diagram of the Signalling sequence used in
‘a cellular communications network for routing information
signalling used for determining the routing to be used for mobile
station terminating calls: o - '

- Figure 16B is a block diagram of the signaliirig seqﬁe'ht;g used in
25 a cellular communications network for sending a routing infor-
mation signal; ' .

Figure 16C is a block diagram of the signalling sequence ﬁsed in
a cellular communications network for a C-number interrogation
signalling;



formats. These formats are |argely defined by the operator of 30 t he
cellul ar tel ephone system and are Constraihkd only by certain signalling.
conventions adhered to by the industry for purposes of standardi zation.
As shown in Figure 1; the coverage area served by each of the celtular

\(/amxtcﬂﬁgg'?f]eiﬁg&%ctlve celfe ; i g%}%é%f eaﬁ}f&@f#n?%ﬁgﬁ ggp‘g%égdla

exchanges 20 ceﬂzlw 1q°mﬁpip§§§oass netwsk cfox| apFonumben otm@;rmqateon -

("Mrso") agggnlauq_%gasr jé@bed e swi-tching center ("MSC!) which- admnisters:
both the cel ['ular coverage area of the exchange as wel | as the mobi | e

subscri.ber data associated with the nobile units- 26 28 and 30 and enabl es"
t hose unit Bigarenugaf ri@lay Bliozk mlalgm oF Ithe WigndIking Jé)equéﬁéée@sedein

syste [s. i t size,0f the o
SenB o EOVBATInRR Sonnie A | Hlid e b At 1 IR S out
handl e a cﬂnrailn.mm@roqﬁtxmbld&taz atlons . To provide additional

geogr aphic areas of coverage within a cellular network, a nobile station
nust rely on other 15 MSC s located in other. adjacent cellular exchange

areas wit WFhouxe AZB\dsca blpeks dipgram ofobhe: signalding sequencedised in .

cover age aaeaemhunhs- %mm@am:s HERWBN M A NS WH GMS¢ Aol 'sitem
associ at ed ang6 %; s normal 1y operating, another cooperating

exchange ne§S %‘?' it. cellular 20 service. Fromthe p0| nt of
view of the horre exchange a nmobile V\:hl ch has left its home area is’

cons 6Jere w0 A : Nt QLo Vi ew of the cooperati ng o
exchanget R g : ENT-STErng. In Figure 1 for
exanpl e, nobi I e statlons 26 vvoul d be COI’ISI dered at -home as |ong -as they areJ

25 | ocatgdeuttling Hesec’%srﬁggut raveghédée 12 l]%l.é&(?:ﬁt#&ﬁ:h%%‘%’&%

I f one of e stations cover.age ar
22 of the ‘é%k%gas Byshemsit 30y hd2cangd ot greh sonnected| byza:rmsm@smn

exchange 1¥ihéswsp!, dabeaﬁe n§6d€6 Vhded SALIGHE B 20 and 32, OQeWpTel&"Elvely.
ei ther Of ﬁaghtb\’\gsglg %c:j. harigeraggo com%ni}:gtions with a plurality of -

15 'mobile subscribers 26, 28 and 30 within the cells 20, 22 ‘and 24 -

| _ associated, respectively, with a particular base station. The _'
- cellular telephone exchanges 10,. 12 and 14 are each 1ndividually"j'- 3
connected to the public switched telephone networks 16, 18 and 50 . _
~ by way of various transmission lines 15 v 17 and 49, respectively. -
20 i Each of the cellular telephone exchanges 10, 12 and 14 is also' "
- interconnected with data transmission lines 44, 46 and 48. The
transmission 1lines 44, 46 and 48 prov1de a means of datav
communication between each of the exchanges in order:to: properly

_ initiate calls, route calls from one: _exchange  to the other,

25 ' handoff calls from one exchange to. the other ‘and accomplish the :
other necessary intercommunications required between cellular
exchanges. The communications between exchanges 10, 12 and 14 is

~ achieved through digital signals structured according to certain

_ _'formats. These formats are largely defined by the operator of

30 . the cellular telephone system and are constramed only by certain

- signalling conventions adhered to by the 1ndustry for purposes of
standardization. .. e : =




A cooperating cellular exchange can only offer cellular service to a
roam ng nobile station if it has access to ﬂ? visiting nobile station' s
subscriber data. Sone cellular system operat6rs provide an automatic
roam ng feature which allows the automatic 35 transfer of all of the

necessary SHQ Csrﬁ&s‘,l’, gat &4l #&:@' Vi dgg EB@E&%&M&;&F éﬁf{ré&”hy %c‘i\e%% ﬂi

serad ce Wt cooper ati exc ange once hone exc g
st &« on hasce lﬂ-@a;gmthm Yhe LpBnc: 14aisr camprised of dehegeegraphical

provide aubE idncénpaksEd SARHIGE th&oféﬁbébtii}e'\/@@ﬁé?oéﬁmnizﬁahﬁd w4 fbdf

one anot her rder_ to coordinate thelir services. Such communi cati on woul

be al | owed®BFhreakach ?%et%%rg?%b§1§ﬁcﬁ"€mﬁiscéﬂ'o#25 angd; 44, ¢9TpLises
46 and 48 hobide) telepRiRe ehiteraidi T Hicef( -wsc!)aalwhﬁaeﬁsaéoa niébne '

and 14. One_of, .t he standards S a ed withi | I ul

t el ecormuni BXAtSRING (HEREST, \é\mxﬁécpg ggﬁ‘%’d ﬁ%‘q’ Rge %‘bﬂhl %ﬁ "s%/agt"b]rﬁ
whi ch i ncl udevexragyeyreatéa ngf ptheo exchadye 45 cﬂemasaagehel Mzhmlsubscm&r
such 10 tr, h

2 and i ncl uggs‘ﬁaagégriifgfﬁior na*mﬂ%:f [ eﬁgg\ghl C ::I%lh ? hejgdgg&féﬁ rath y
any necessatpogg& aunhism o Ve o freedghefrom utt®@racerd lr cdkthin eir
functihgn i npapRRtadeM é%ﬁeﬁﬁ”a'ﬁbﬁw}éﬂ' aaneowmwt f&ét&ﬁéwq&mnng the

utilizes this. protocol and particular 15 _ this as a nmeans to

transfer th&2€qQE EBeSGSS’EF?Sér axep,Pfeca o%ﬁ%tl‘ﬂ% %%e%@et%“%ﬁ‘%%rls the

cooper at i ngeiBE amhﬁ &h6H Mse igad ahafdlel aadertdin nanbero ofermulﬁqe

to nobil e st t| Qns t&ou% it.wl g di gcu_ssed [ g?reater tail
below in cB ﬂ&!‘f’ﬂﬁf wi TR HERYEde additienal; gepg: F92F nPér fvSHRIe
20\{i el d ("GLEhLNf @@ ¢dklulatenatworkon aofmohauteorua'mamanusg gelyokn other

SLALL9BS 1 el PP 4 BEREE° IMINRAAE oo LAY SRR b Wi enin

f ol | owi ng ekbﬁarlgetvanh onThug}) whemamermdhileumtation moves beyond (the

roamer C-nugB@erdgesafed®bifoits(Rome EXBAAHGEST tRE' ¥kERangl! with whiQA R is

normally associated and in which it is normally opei'ating,

, another cooperating exchange may continue to offer it cellular

20  service. From the point of view of the home exchange, a mobile

- which has left its home area is considered to be rbaming and from

the point of view of the cooperating exchange that mobile is

considered to be visiting. In Figure 1 for example, mobile

| stations 26 would be considered at home as long as they are

25 located within the coverage area of the cells 20 of the exchange

10. If one of the mobile stations 26 travelled into the cellular

' coverage area 22 of the exchange 12 or into the coverage area of

the cells 24 of the exchange 14 it would be considered to be

_ roaming and a visitor within either of the two visited exchanges
30 12 or 14. . | -

‘A cooperating cellular exchange can only offer _c'e‘llulax? service

- to a roaming mobile station if it has access to thé"visiting

- mobile station's subscriber data. Some cellular system operators

. . provide an automatic roaning feature which allows the automatic
3s transfer of all of the necessary subscriber data to provide a
roaming mobile station with cellular service within a cooperating
exchange once the home exchange of that mobile station has



: r e | forwarding to-
: : _ for roamers: (5) cal .
i oordination at restart iTat "Wthin the .
(4) Irg_cat :igg gg?rd roam ng routing ,_|hnter;<r) ﬁéﬁ; ﬁgssa.ges whi ch may Ee
above- 11 sted eXChanggl'l }Clrjlgcfolr'g?ocol Each of ‘these are generally in

nt within.the Si _ e hobope NEC and.. esultlng T__ep'._y:, by . .
Form of b Qaééojsva?eg;gm%;fmﬁg%%%é% O e iuse: Beliable to,
anot her . BFawider i m)éﬂle ,.S__agqm.. Rk rice, - ¢ -gy?ng’-:nﬁcs%& Bz
b o o o St ek o amvenesatguocgnden 10 Hlfe, me
Fgcafi on o mjlqgs_q.n_ Suﬁl;?@d%uiﬂa.q%%?v%abeonllohﬁd\/lﬂﬁr%%%éé) of the
oont o dats Links 44, bk and 48 BELWERh the( Eé'sge%sﬁbﬁfn%%cmn&m; of
| ocati on coor di fat exchammyes Af, NG | ..rrogaéj:,of‘ | Bheostandarabawhich'Has
MRI M MRNM '3%&'---@9@‘) xmmangrb tween t\ﬂ%&és Fh?ﬁ ' gos registration
roam  sibeeh aBBptad WL e Q\Fl'hul_afa'.teiébé_ﬁmﬁhg\?g%rﬁigr?ﬁ--lﬁ%tﬁpry- is
may {ake FHitcSdscAllad ccatTany o o SN ti e en’ Mhioh hancabites o
cut onomou =91 051 oK il 5 B peesamminignal uiists " Bho! i,
Sobe | poriithstfative Hessage wot prbestiovtt s el sIbOE S s son ot miamee |
and 15 exoens mhﬁég'pakgg??‘ééﬁQ?‘%ﬁﬁamg]fmmmh-h'enéewi Ehetlikar

L ’ y e _Supscr ] :

on the 20to RoFdnofelNg Sl .n«p@ggsarYodaiﬁ.ahl-m:'rég?e?ﬁrél?%h%%&%cggwhay E
Moot gﬁcg#‘\égﬁ'é%' Yeaming Wﬁlﬁut%%rﬁ@?s%%u Yithinowdntairisél pallar.
‘the rmobi leomuﬁa%tri%%eglg : %r S _%rt]-:iliz_es this _pratocol'.'and,;in part-icula_r,
MEGys & neéﬁfge_figlaeg; a means to transfer the 'zfgqu_ire_d}*i-:-'s"ubs_cr'ibérf service.

- ]oper_ating_ M5Cand allow the:

0 field ("sIP") for the’ implementat

des . the transfer of - ‘messages
ne"cess:ary to allow the following exchange: _fﬁnct’ibns I
o (1) ro'a_mer-_'data' updating:; R R o -
s (2)  roamer ‘C-number determination; e .
. | - (3) subscriber service call for a roamer;: -
(4)  location coordination at restart for roamers; -
(5) call forwarding to roamers; and - -
(6) roaming routing interrogation.
30 Within the abové-__li_sted__ﬂ exchange fux_ch:tions':,; ‘there. are: many .
2 ssac ' ' ing protocol. Each
_ e | : -ﬁa'ction'=-request by
'_one__'_nsc and a resulting reply by another. . By way of exémpl-e, the
“fql.‘_l.oﬁing messages are included: e ' .
35 B (1) _;:oéatiop,_ updating - HHJM/HLU&. o .
S (2) . moi:ilg' station 'inactive'_ -_HIN!_!/MINA;.'



+ 25 to the hone MSC of the registering nobile through the signalling
system whi ch infornms the home MSC of the Eﬁblle's registration in the
visited MSC and its current |ocation. l} a nessage to the honme MSC is

necessary i-n order for it to direct any future calls whi'ch it receives for

the nobile at its rretel unher | ocation within

[err] vi sited excﬁgﬁge “Hb ets%" ?'%?%égor gk%%éﬁétatlon to roam

i nfo the cover age (d)ea m‘atngmar nmﬂa\ﬁhgm-d MchbuCSAgl stered in the event

the condi ti ons ne sar I NDURT.ER atlon event have
(8Y° 2" 4 el s Ul A PAE PORTD i

not yet occurred. ring t peri o Initiatin "of an outgoing
cal I by the nobil €69t at mtbsgl@cb%ﬁlt\si‘m eabl - MCGM/MECABC initially

infogm ng the ho C e-rli> DeMetweréng? in the process
o e S O T e T

of registration of the Vi siti

i nformation is sef aﬁdré‘ MW'!W%S‘F?eBeMy NS R/ YOLA e
CaATT No. 7 5 S|(9r)al | icad 1s \Forevarding he ]Mﬁ@n/?tm;lliﬁdl nt er connecting the
respectlve MSCs. The thir

registration w thi n(30); sFoamer Zouting a’r?étﬁré%%aeﬁoﬁy ngﬁ'ﬁg/&goﬁeat ure
actlvatlon by a nobile subscriber within the visited MSC. A subscriber -
service t 10

nor e of t sh%tg'rl %%Lé eaturie%ﬂélgﬂ"lt‘gb?'go?égs ﬁh@gﬁq& Igg,gygglag 5 W{féh a
r eql@st |<seh&uéawm | stwde nobehe asmabble | segishers @st 4 nreaneri WaANEC an
the nobi 'ﬁ?i‘éeaok yel Iy Stfr{%%ﬁtﬁﬁlwaﬁayseaﬁa p1heeRs a ety Lo

MSC initialTy 1nforns the e new | ocation of the nobile
: %lrh*or to AM¥ ORECO:| ohepit t nhawing Ré@RESSubscriber service nmodification.

" s inf olr Imatlon i(s -al SarS%ﬁtJﬂdﬁB@Q‘éﬁﬁﬁﬁkﬂﬁ? ilﬁ ttlieltlasztlﬁtyscmsbr oughOI
the signalling systeminte nnctln t he s ofy the cellular network a
by - means of the?é?gnaPl ﬁ?(} enRERI LG sHhEGIIRer (1 C&PPS kt d

Theisw t M$@g erd radi o equi prrent corrprl sing the exchanges Whl ch make up a

ray have many di f Kfent ® i“ﬁﬁ%#ﬁ??. e%%i“’%@ i e’ e%éag?9§%3923§§ce e

cel lul ar wisited M&O:d by

Autonomous registration occurs periodically and is executed
- automatically by the mobile nit without any intervention on the
20  part of the subscriber. Th: ‘SC covering the servi-e area which
r<~eives an autonou:us rec.. tration is able to dete,rn_ine the
F. sjence and location of the mobile as a result of the registra-
t..n signal broadcast by the mobile. Upon récept_;ion of an
W, autonomous registration by a visited MSC, a message is sent back
25 to the home MSC of the registering mobile through the signalling
systen <hich informs the home MSC of the mobile's registration in
the visited MSC and its current location. Such a message to the
home MSC is necessary in order for it to direct any future calls
which it receives for the mobile at its home telephone nurker to

30 its current 1ocata.on within = = visited exchange.

It is also possible for a aobile station to roam into the
coverage area of a visited MSC and not be registered in the event
the conditions necessary to trigger an autonomous registration
event have not yet occurred. During this period, the initiating
35 of an outgoing call by the mobile station also results in the



di fferent operators but using swtching equi pqrrent supplied by the 25 sane
manuf acturer may al so have different capabillities. The capabi]ity of
particul ar exchanges may be determ ned in nmany instances by the specific
sof tware package installed within the exchange (and different rel éases

thereof) whigigpeayi Ci@séh%ﬂﬁi% SQnHgainY { Bhe Hsne*xMEN08s RO g%giq

exchange rakes a, 30 request for ‘a Specific Service that |s not provi )
by another SXEBBAEB'EhdNeRqLesationsiin fheghrasess ofic regdatnatin pfinghe.
and this res«uiéstmgamobﬂmefwianinmaﬁéevﬂéiteaqmoes méumdﬁﬁﬁ&harsg%&nt

as well as the L1ing steminterc e t'hem_ Suc

resour ces ca% Eﬁg\,@. %scﬁ? ﬁi’%v@’ﬁﬁlgﬁg &g Val"ﬁﬂ'ssf?%] ‘\&A@ﬁﬁrﬁ?‘“‘ No.

exchangﬁas ws tdnaltiing tsysbtemuniznt €he tda'eacrch:ctmts oimtferrcomm;itmglelthe

of their SP%?%%&E Lgn%bq aI capabilities dur| ng the initial handshake
ni

procedure i I ng the exc ange of signalli ng: messages between them In
general , inplenentation. of the automatlc roam ng-:function within a network

i ncl udes an ik el rd 4RSS NAK GIDIQE YUY SO MBS With i VIFIGE S (ah take

t he "exchange of substantlve and continui ng I nfornmation carryl ng. nessages. -
The initial P8 h&Re BYh MOANS| @f aFeARYrenactiNatdon, &Y Mebilg| suhsScriber

exchange andrftRDAEtRECHABACeA MBS M dulistir ikt (B 1Ce "ES320est aerequest '

content of i'ch clud thec rrent | ogati on of  the nbbil e, |
Me."l xR LhsanBi1e 6 o angH A SR ore ot Ehe subpcriber
I ocat i on to feEatates, a‘aah.mablleortw;idatﬂm emreemys:tem.ssage suchea uraqdest is-

the visited n@@é%ﬁer Clﬂ% w %4!{30:&1%"& ll% tﬂe@wr@ﬂﬁ} ?&%ﬁ.ﬁ:%ﬁ MSC anb

updati ng' nessage i re- an, egral
aut omat i c. r dhe rgobi ket hes mmseetmeqhetesed witham &hatthm e3®M roamer,

i nventi on twc%&eé@fmem@eimgs {hF6HRE| Ae DREMROMEBE 0 MEC few

That i's, when the, visited exchange sen hone exchange 1 nformation

rel at &f to thREaELPN thenmgbilee pFdEm Losithe gxequtian 0% Fhissrequested
of data eedbsmibéﬁ aai-woal abdicff;ca&riornac s - am#maaerom Ofls 2A1so sent

t her eof whi n h S ex IarI en_the

exchange rege)q ‘ég?‘hgﬁﬂa S’&é‘ls {: qﬁxﬁﬁ/\/ %t”g roug!¥ the signai]fing_.
system 1nterconnect1ng the MSC's of the cel_lular network and by -
means of the signalling protocol in use within those circuits.

20 Th"e suitching and 'radio e'qu‘i‘pment comprising the exchanges which
| make up a cellular network may _be supplied by a  number of
-different manufacturers and may have many different capabilities
as a result. In addition, adjacent cellular systems owned by

| different operators but using switching equipment supplied by the./
_25 ~ same manufacturer may also have different- ‘capabilities. "I'he
' capability of particular exchanges may 'be determined in many
' 1nstances by the specific software package installed within the
" exchange ( and dif__ferent r_e_l_ea:s__.es_ thereof) which ,pr.ov:Lde the
o _\_ra_riou's | ser_\rices within the _e_'x'_ch'a__ng'e_.._ __ When one exchange makes a
30 request for a specific service that is not provided by -another
exchange the request is simply ignored by the receiving exchange
and this results in a significant waste of resources in both the
_' _exchanges as well as. the signalling system interconnecting them.
o _' ._Such wasted resources can be avoided by allowing two cooperating
35 cellular exchanges which desire to.communicate with each other to
B . '_ inform each - other. of their resp.ect_i_ve__ functional capabilities



“of its roamng nobile station, it also specifies inits |ocation updating
accepted nessage to the visited exchange bl ock of data I dentifying the
sof t ware package and/ or version thereof running 25 in the home exchange.
At this point, both MSC s are fully apprised of the: respéctive sof tware

packages rgﬁgji?lgs kel Eﬁi@iQﬁr hefdsAaxe BEEElehu NiR9L D€ 90 , 8Hie% k{!ﬁéﬁg@"@f

fyncti ons sage i nquiries er can acce

an |C|patesﬂﬁgﬁliing|H§SQ#EB$eh@t@geﬂothéysages fromthe other 30
exchange. Such a capability greatly enhances the efficiency of
comuni cati.on between the respective MSC s nd saves substantial, data
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two exchang¥change slmtolhuege afleeatigne qm@g:g SmessagRo rme eangenthof

exchanges ﬁh'ibhariﬂbﬁiééy"stﬁé‘c@uﬁeﬁé eﬁbeatsaﬁaaeeéhebhbbtmet o jdeal, \M&Bin

the other as a resul know ng %gest nmessages and repIJes WI
recodfi zed Hﬁdvﬁ-&kqe&d mqhamg%amm { gen
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the software age |den- t cation information as of the data

exchange beXGBaR-wS@ends to the home exchange infon t on related to the
C new . +ion of the mobile station it also includes a block of
‘data  -ecifying the patticuiar software package axid/oi' version
20  therecf which is running in the visited exchange. Similarly,
when the home exchange receives and acknowledge_s the new location
of its roaming mobile station, it also specifies in its location
updating accepted message to the visited exchange a block of data
-identifying the software package and/or version thereof running
LJ 25 -~ -in the home exchange. At this point, both MSC's are fully
o appr:.sed of the respect;ve software packages running in the other
and as a result can both configure the:l.r own funct:.ons and
message inqu:.ries to what the other can accept as well as
: -anticipate the’ inqu:.ries and replies to messages from the other
. 30 " exchange. Such a capability greatly enharces the effxciency of
_communication between the respect:we MSC's .nd saves substantial

data exchange and operational costs within and be:ween each.

' Another handshaking exchange of data between MSC's occurs during
- a routing inquiry from a gateway exchange to the home exchange of
35 a mobile station. In such an exchange, the initial request
 message from the gateway exchange to the home exchange and the



- 20 in the signal I'ing information f|eId an,exchange is able to determ ne

whet her the receiver of its nessages is ¢ |l e of handling -future

requests prior to sending those requests. |f an MSC knows fromthe onset

of comuni cation with another MSC that the capability of respondirg to

certain requ§§P§eﬂgﬂmﬁ ﬁﬁt&ﬁﬂnﬂ%&ﬁag¢nftﬂattgﬁchangeexchaume<ﬁumhhe(gateya

conmuni cat i oégkchhhgenaii®s lih@iti@éee@‘éﬁ Cherblé@Rr Nigen- dat.ﬁ ai’&éﬁtfgglﬁac Q‘ﬂe'
a

know edge of_the ¢ ab| ity to rea%)nd a recei vi ng-exchange avol
| oadi ng t he ERERERE ’Eﬂﬁ%%e%%@(?r a??Féﬁ?nﬁhﬁbﬁmqﬂ running in

terni nat e uneachessf uilie' twer ‘eRrhatrjes.Ct i ’Dﬂishéx@:ﬁa&@é Yo£f sbbﬁwﬂ&@c‘iw%%?{age

Cosour st ortFRaPHEEdoH il "Gt BucRandeR, it Al Enp, Liin 198 them an

situations sembangedr am.d.lia:ygd:oredea\l swith theaother iax & nﬁésmIJt bfcﬂﬂn‘&ﬁn

froma coo n n _
exchanges mﬁtngfﬁgage ﬂ%g%% | | ﬁ%iﬁ?él ncl"laf %&ﬁﬁﬁgfzﬁeﬂ’g&m’w it
| ocati on upﬁth&?uﬁé@ﬂ-&n"éﬁm @(Ynttllﬁ @them. of ‘whet her the lLocation |
updating arose as a result of a.call ‘access by the mobile or a

- Wien an exchange not . haV| ng such a capability

regi stration, by the nobile
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or
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system of t resent vention: al so ove . us o Insure <
that 15 %Z‘eg PBc EPRE] exhAng o&}'a?mg ide.rexydcase whichi areonot
exanmpl €, an oeﬁﬁmd;ehw tjtrﬁemeasf aC. ﬁesumwfp&ﬂi@%iﬁbeﬂéﬂcé@ betiittn the

messages . w %ﬁﬂ?&' E:h%]é'dé Jelgeq eq .hn.udiI g " V\gvesrofttware package iden- .
tification information as part of the data exchange between MSC's
20 in the signalling information field an exchange is able to-
'_ determine whether the receiver of its messages is capable of |
handling future requests prior to sending those requests. If an
MscC knows from the onset of communication with another MsSC that |
' the capability of responding to certain requests is ‘nhot present
28 in that exchange, it can choose other comnunications alternativev
in a more efficient fashion. In addition, such knowledge of the
_capability to respond by a receiVing exchange avoids loading the-
exchange processor with unnecessary actions which will terminate '
: 'unsuccessfully therehy restricting the capacity of the processor,
30 .  as well as avoid the needless occupation of valuable ‘signalling
resources on the data links between the respective MSC's.

In certain s.ituations a cellular exchange may wish to treat the
information received from a ccoperating exchange as being:

o --unreliable. . For example, sonme exchanges may include the
3s capability of including within their location updating function
7 an identification of whether the location updating arose as a



< actual length of the SIF field within a nmessage recei ved froma sendi ng
exchange does not correspond to the capabj§ities of the 20 specific
package identified in the nmessage, the ne age may be assuned to be
corrupt andfor inconpatible and thus would not require any further
processing by the receiving exchange. |nplenmentation of one enbodi nent of
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packages a r versl ons are rec er an - a
nuni3er oftb&cl&i@%t%vexﬁbéngﬁel eased to the market for inclusion wthin
t he software of MSC s of course, a field including a | arger nunber of data

bits coul ncor - orated.in order_to enhapce the nynber, of software
packages iﬁ'&ﬁb’rs sPSns & c SOStWRTe hpiﬁﬁFﬂeb@Wcﬂﬁmﬂﬁa'?éﬂ“\M infarmation
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's Tol | ongdnay mizegés woehcaCspaLTRse SBFNEitdE length. If however the

actual length of the SIF field within a message received from a

sending exchange does not correspond to the capabilities of the
20 specific package identified in the message, the message may be
' ' assumed to be corrupt and/or inconipatible and thus would not

require any further processing by the receiving exchange.

f Implementation of one embodiment of the system of the present
-/ invention includes the incorporation of two data bits into the
‘25 SIF field of two of the messages included in the handshaking
- 'process between cooperatmg MSC's, the location updating message
and routing endquiry nessage. These bits are designated as the
‘“package information field" within the protccol of the message
exchange signallzng ‘protocol. Correspondingly, the system also

30 incorporates two bits into the SIF field of the acknowledging
messages sent in response to the initial handshake origination
nmessages, 'locaticn updating accepted message and routing message.

‘These data bit.s are also designated as package information within
 the SIF field included within the signalling protocol of the

35 present ‘invention. 'I‘hese two bits within the package information

~ field are set according to an identification of the specific



which is 7 bits long. The BSN 404 field is,followed by the backward
I ndicator bit "BIB" 406 corrprising 1 bit chis, in turn, followed by a

forward sequence -nunber "FSN' 408 conprising 7. b| ts of informtion. The
FSN is foll owed by a forvvard 20 - indicator bit "FIB" 410 conprising 1 bit
and then bycrtwengs lpddkk C&nd}or ieﬁsﬂoﬂsztﬁereefeﬂné)’aﬁebi'é&§cflbﬁ| theér\; -

conpr|SIng 2 bits 414, eld 414 is succ t he_ser:vi:ce_ infarmati ons

|
octet "SI O* 41%pBSRBFF'§tﬁg W?E ot FB?F § Ve cPeen. Feleased fp the
octet 416 market siamdrclusior mirbhinntlﬁeeédft&fé éf usela.mhochceai-seeSa
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pur po$e. pm'agerd 4ip’ farder §°f @mmgeby:m chupker; tQf f solf&wm packages
conpri si ”gaiiﬁg@trts %dﬂf&hﬁrﬁg %:Efr %‘Iﬂiﬂ Ck%'ﬁilﬁybgl g Eﬁm?nb?rafcte‘gdz rithin the '

conpr|5|ng e 418 1s t ormat 1 on whiC
the user i Seddflax axqhangss r@flﬂnﬁrSEr moFec hetWorks, *propriate signalling
bet ween exchanges Referring now to Figure 3 there is il Iustrat ed a bl ock

PR RMIR - AR R R O P G T TR AR
timng seqdepdety 4 i‘etah@ardizddt datafiormaty for thé tra‘ns@ei: L. _d:bgﬂtﬂi
U 28t oo e dh ] ST U % cqnppaer
code as depetwexk.n Fivec mesisage .mgnghnmm 400 iz onposed wf hangnies3of
Sequonce ofROSRIRLUPAAY, bty iek plagparclotd MpST ot
variety of fdpifs af nﬁm%%on-. n@h?dlwran foxmati @f admessags vmqnnal
rressagesk ﬁﬁae_gwdiwwiw;ﬁtrﬂé ytﬁ@ﬁsﬁesinga[ g;sra ggragﬁgg d%?ﬁf&h ddd 8
B AR B e, TR e g, £6 FOE] s B Rk ARIAER RS FBR 404
backward nehdebesis dat dits rtengice Tive WBSH s agieldans dﬂbmmat clsvanme
backwar d nE38a08%a i%&% rﬂifonﬁftﬁt's Q)f té’&nprising 1 bit which is, in
turn, followed- by a forward sequence number "FSN" 408 compriSing '
7 bits of information. ‘I'he FSN is followed by a forward
20 indicator bit "FIB" 410 compriSing l bit and then by a length; '
- indicator npIn field 412 followed by a blank field compriSing 2
bits 414. Field 414 is succeeded by ‘the service information
octet "sIO" 416 comprising 8 bits. ' Following the service
- information octet 416 is the signalling information tield "SIF"
25 418 which carries information generated by the user compriSing a \J
o plurality of groups of eight bits ‘each with’ at- least two.groups"
will always be present depending on. the purpose The SIF 418
' field is followed- by a check bits field 420 comprismg 16 bits
which are in turn followed by a flag field 422 comprising 8 bits. -
30 - The SIF field 418 is the block of information which the user is

requested to define in order to effect appropriate signalling:
between exchanges. o -

Referring now to Figure 3 there is illustrated a block diagram
'_illustrating the general format of the signal information field

3s 418 included within the message signal unit 400 shown in Figure
2. The timing sequence of the digital data comprising the SIF



« parts, the heading code HO 452 and headi ng code H 454. Heading 15 code
HO identifies a specific nmessage group‘wiil e heading code Hl either
contains a signal code or in case of nore conpl ex messages, tdentifies the
format of these nmessages. The heading code Hl is followed by an

i nformati agidie! dﬂSGongmgl %}ﬂﬂ; gl Yialer QESGD v@é.@‘xghh R tﬁoéi‘?ﬁegzocczm
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code ° DPde!i&B; obdde) andi £ ARFLAE cranmeel i ogddes] idepicted dn Wird détail

nmessage i (b) the originat- ing point code "OPC' 460, which
indi cat es%’*n}t’%%gf%e‘bf the 25 rressage and  (c) the logical channel code

"LOC" 462, which indicates a |ogical signalling channel identified by a
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carrying gakeery@/supsips - Bt ABySaeeviledforwdrd wédsa eanylaéat ognaacy‘a
a nunber of reflx bi’s strea as described in connect ﬁ ures
3 aff 4 ab@ g nMeRSHes, Féﬁﬁgﬁ‘é'yc’&%’ Iy cﬁ??ﬁ’cﬁ‘%ﬁ agackward

descri bedmeBshig@ig © Podting HaForia tiwie fﬂrﬁ&d msaqézar Putinggt 1nfor- '

S|gnalsf|eld 474cnta| s4b|ts an‘gaé ueblnar¥ ggsentatlo a

tihe nunbePa5H R &a[cgcw alm% §92anEG,t A aESWPERPAIERE an
er nat’i daala mh.lriterﬁtmd:e (haa)ckﬁmd iyessayes.of Thecheadingi bensistshefotder
de f I

code ¢ a£18, CULHIA AN (S0l B {37 =00 8AaihG LOBLOME sk 01 seaging

he” sUbsCri

functi ons BE S 1 6atTon an

ser¥fce cedeeggrideptlfm aespec:l.f.lis nesisage gaoup while beaddng code Hl
cat egori egj tRetS BoheaR! 'Qf?ﬁ%?” éaﬁet h§rS U35 Cldaail © o' ﬁb?@r Sc&mg%ex
tenporary location e subsc er e package information field

cont ai ns MegsageSnd i@mﬁﬁ, the format of these messages. The heading
. 'code Hl1l is followed by an information field 456 compr:.s:.ng
multiple group of eight bits each.

20 Referring now to Figure 4, there is shown a block diagram of the
SIF Zield label 450 which is comprised of three blocks: (a)
destination point code "DPC" 458, which md:.cates_the signalling
-destination for which the message is intended; (b) the ériginat-

R ing point code "OPC" 460, which indicates the source of the

' 25  message; and (c) the logical channel code "LOC" 462, which

' indicates a logical signalling channel identified by a transac-

tion number allocated to the forward signal. The same LOC is

"also used for -“e related backward signal. The four least

- significant b::.: in the logical channel code are used for

ac identifying one ar~ng several channels interconnect:.ng an
origination point ar : destination point.

Referring next to F .~ =2 5, there is illustrated a block 'diagz"
- of a data format wi....n a- dig’ital bit stream 466mranesmge it
carrying a location updatincz message "MLUM". Label 468 is a*:y
35 ° one of a number of prefix bi: .:ireams as described in connection



denote the particular software package being utilized in the MISO which is
sending the nessage, e.g ., related to Iocgt, on updating 15 as
~represented in the exenplary nessage of Figure 5. Simlarly', two bits
correspondl ngl y posi tioned within the SI F field of the acknowl edgerrent

message i. 6y S ent. _
package | nf or nat [ o%#%da&ﬂd] a?{rllgF?burBéhg. ﬁ? r?t s can % 4-{3
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cooper at i ngs@Rehargescategordesy ar refxhavesat i

fieldgg92 i t,e Fia0 Py € 106 | for Cete HEUHS4: §5 ;.
fiel dlcgmd héezﬁngfggdge aslé elhdl{z9 are s;'dpg|"A(r:i'?ﬁl‘:l R ure 3 x er
n

ed in,Fi .
number of dFHBRTE; gngeemraxa! Ansatien H ® SpPSrEib ﬁgbl I'e statlon |
identity 499 field are as depicted in Figure. 5. By alteration of the codes .

e er oot "Fife BhRR4e' kArdiml o 1A, g SR £ el W Rilalr

nmessage, - ardenodtei theneastieular auftwarelpaclgagesbe.gng weikizédgimdahe MTSO
Figure 7 thgt chsléhaﬁﬂd%ngl)eﬁg ﬂb@g LRt gEELQQe% gt iog:g&‘i'oéﬁgdaft‘l‘hg

digital bit r eans nve cat o | ng accept
whi chig s. or%s orepresentedpoin thecexmleawameam @fnFdgages 5. ééwerlarly.

di Ifer elnt L8P SHOts! eeﬁeywﬁﬁag%ﬂ%ﬁmgemm thel sdedrii@1uher the
natil ona

in Figure 7. These bits can be selectively set ‘according to the

20 specific software package utilized in the exchanges and recycled o

~after an appropr:.ate number of packages have been created and
used. - ' : S

The 1nternatxona1 mobile stat:.on J.dentity field 480 contalns 48

bits and is used to denote ‘the international ident:.ty number of\.J

25 the mobile station. The first ind__ica_tor_ octet field: 482 contains:
8 bits. whi'l_e-'_-the" serial number -field 484 is a’ 32 bit .code’
expressing in pure binary 'repres_'e_ritati'o_n the eiectroni‘cf serial
number of the mobile station. Spare field 486 is left open for
future use. - - - e

30 Referring now to Figure 6 t_l_ze_re. .is_ shown a block .diagrani
- illustrating a data format 490 which is the basic structure of a
- location cancellation message (MLCM) used within cooperating

exchanges of a cellular communications network. The label field

492 is as depicteda in Figure 4 ‘while ) the heading code HO 494
35 field and heading code Hl field 496 are as depicted in Figure 3.

nesihseribax's abaervwe |

acknowledgement message i.e., location updating- accepted, are_
also identified as the package J.nformaticn f:.eld, as illustrated -

Pa



nobi | e tel ephone user part protocol and are identified by di fferent headi ng
codes Hl 556. The |abel field 552, headl’hj/code HO field 554, and heading
code Hl field 556 are each 15 conflgured as di scussed above’in
connection with Figure 3. The different |ocation data backward nessages

i ncl ude: a | That mmhqmlataﬁgdﬂgﬁtptﬂ@nﬂsag&em | g8t iamd uphet uﬁﬂ:dt&i@@i&@hl

xzi’%g: lﬁ) i#ga&%%&cjte%fl’ :t %ﬁgﬁfﬁgﬁ gg%i%%ere .?%%aaéﬂc;ﬁdag I%.gure 5.
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priority of ‘the ca I nc an ofr dl nary sabscriber, a normal
priority (not during alarmstate), a priority during alarmstate and a

spare prior iRe/f&tAiR foﬁoitUt'&BePiSfxreThel nexleré Diks Qlfxoirﬁ' af b‘l'dé)@e&&'a%
subscri ber controll e out 7 barring fun%t | og % i ngl ude t
capability o‘fllpﬁﬁr#d-mlq‘lg‘ga@ o500 BF caigdtal, bl aFFFﬁﬁmﬁf "QF-Fh conveys
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and (A8 bar MIRFLAOR] daka | bALKERR MERRAGRY | A VRET bndtL BEBRn FXERF < Of

still ref /eﬂ.lucmjudm d&t;tlrhacﬁwarﬂhmesmges 2arkei tmcb.i%ed Pd&n the national
cat egori es services : or

S ot s o PORLIP U donSfe e et prutodif ARFarel’ jaepeitioa by
fierd are uddffierentr headinguctodes tH1|n556f.ferTlng 1abel A filelider552 anbéading
call waitingsg@@l gl Opsetd '55{ ac ixhg hzh&ar@éﬁé 3 neﬁagae g@épg%e each

cal |l transfer on no answer, transter gn-busy, specia
i medt e sEPREdGURRd ashdiscussedoabovendmeannectian m@at%&w@@f. eThe

560 i BC: Ude&i&&e{réx&. ﬁﬂéchﬁxég da‘td%e‘i:d‘dm{dﬂl? héﬂé&éésoﬂn&{lua%h fa?gi?'éfﬁlon
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portabl e
a location cancellation accepted message; an act.w:.ty accepted
message; and an inactivity accepted message.
20 The categories/supplementary services field 558 is represented by

. a series of 32 bits which may indicate a variety of subscriber
services. The first six bits identify the particular traffic
class of the subscriber including ordinary: calling subscr-iber,

VR calling subscriber with priority, data call and coin box call.
2s The next 2 bits of this field indicate the priority of the call
including those of an ordinary subscriber, a normal priority (not

during alarm state), a priority during alarm state and a spare
priority state for future use. The next 4 bits of this field

. denote a subscriber controlled outgoing call bai'ring function and

30 include the 'c'apabili'ty ‘of the barring of all outgoing calls, the

' barring of all outgoing international calls, the barring of all
outgoing calls except local calls, the barring of ‘all calls
except outgoing international calls and the barring of all calls
except trunk and international outgoing calls. '



nobi | e ‘station, data transmi ssion, test equipnent, -nobile voice privacy
category val ues and subscription area ca’Lelgory val ues. The nunber of digit

signals field 562 contains 6 bits and is a is pure binary representation

of the nunber of digits, i.e., between 1 and 32, contained within the

I nternat 5e98h "GRISESIRY | 0Bodi FeGuey n#nbeené% e}mt hg subsesi bgk.  Thg-

answer code fiel,d 564 represents a nunber aof .passi b LOCCUrr.ences.
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th b b d .t d
{orPohe VEBBER SBLE"Fae il Ak oipa Htk ST debCRBPR b ERREK, AR iBtory

nunmber oA—hbnbem-b-tmsta* aaams mrttin'g,t hmabtcioas sald ftrminq; glcall

first.  BgpBRer. chl il biidhoghgboRghe chid kAah A GP e EhgE:S 2800°
i ndi cat otrons@er ofihbusy; i speciabalidl &Qhé.?dmdiaﬁﬁjsecmr%s andngther
pure bi n%,\{% hgsent ation the electronic serial nunber of the nobile

station epackagelnforrratlonfleld 572 30 identifies the _
~particular software package i-n use wthi'n the MSC as descri bed above and

requ It regrﬂe binbﬁile%%aﬁ%ﬁéat%gbtﬂé’s lﬁ.ém eS§edineludes use usfes Rﬁ?e][isl ng
now -t o I gure 1,S strate a OoC ra a 1.oLNA or a
Goth 1 o RS far TERS Sdication | 6F) Budiy oAb @S bRl MbifiS, BRAER Y
message ¢hatige rate omri alaitdndmahéﬁﬁeglstreeibmgcapabuﬁmebdrﬁi&lend
housdin H ar, n.
o> ey mgBETel bebiSely AHL oA ARTE' €020 AefbRhE nonliE vpif”
exanpl e, prlmacng aadiegmm)vmn.uem nandwsubscaipiionn Arem mategoay i Unlnesber

5 |
pecause The hufifits ¥¥ digft Diima1C 2Tk 588 Wnt ?%a%“aﬁ’b“*?ﬁ s SpasiETE,
i nt%r f acﬁnmtlﬁimeymmenmtém of themunber of digitgerd-rs./i Petveent ed
a bl ock gi agiansef, acemrtfiheadMiiithin atliedi {rtedndt fén&R Mmotdd & Ostation

“routi ng &1rectogy' Ymg%ss%%e \My Q_H’e s‘ansemg l:,ezc.a.\/,.eral [ nforr.rat.l on. forward

. The answer code f:.eld 564 represents a: number of possible o
occurrences includxng. the subscriber's 1ocat10n_ upda_t__e_d and
20 -subscrlber's ~service categories - ‘retrieved; - subscriber's
- categories retrxeved. temporary locat1cn set for the subscr:.ber.
and temporary locat:.on cleared for the. subscrlber. The dlrectcry
number f:.eld 566 represents the d1rectory number of the sub-
- scriber and is s_e_nt with the _most si_gruflca_nt _dlgit_ first_. The o/
25  first indicator octet field 568 denotes whether a serial rumber .

“ is or is not included and ind.tcates the- presence of a second |
_:mdicator octet. 'rhe ser:.al number f:.eld 570 is a code express-
ing in pure binary r_epr_esentation the electronic ser:_.al__. number of

~ the mobi_]_._e station while the package information field 572
30. identifies the particular software packa‘ge'--'in. use within the Msc .
~ as described above and requires 2 bits. ' The spare field 573 is
reserved for future use. | | |

- Referring now to F.'i.gu’re 8 there is illustrated a block diagram of
. a data format for a digital bit stream representing ‘the location
35 . updating rejected message (MLUR) 574. The label fiel_d 576,



.messages 610. The | abel field 612, heading code Hl field 614 and headi ng
code HO field 616 are as described.above i onnection wit Figure 3. The
routine information forward nmessages are i 4ed in the national nobile

t el ephone user part protocol and 15 are each identified by a different
headi ng code Hl. Routing information forward nmessages 610 i's configured in
t he~basi ¢ fhwa@ingfcade HO ifield@N8 and hsagkingVidode HihEields 587 atiedielach

sigrals field . ai nsa_code_expgessi ng r.e binary.represent ation
the number %6t %ﬁegégﬁﬁlggggfa?ned %t hi ni‘ﬂ’e% rﬂ?é%%éﬁygﬁﬁﬁges& 1s
field 622. anrlge hitr megsage dloxk whichcbcdr6denote;, for exdmpleparvaminly hbt
particul ar f e R qe in. use in WpTe R Mo" , .
directory %%%%1 eﬁgﬁ%s%m%ef%%aﬂig escr{%ggg%ﬁzﬁﬁ%eer ‘g}e an
connedt i on Mikegail raerial mumber.fiRoamntng may mgtrke 2llewed) cfor ayample,
Figure |0, ddiedifd Stid Q¥Etard e 'PaliGielit elaldh Masd _B%”Bbtof:oﬁ?ﬂ't&btl@ and
bit streamused to convey routli g message whi ch 1s one of severa

i nf or mat i oWidde W% dintesface wikh omgcangtdber:ic| d 660, heading code HO
field 662 and heading code Hl fields 664 each configured as d ri bed

above in 3 connection, Wth_FEi gure_3 The ,st field 6 i prjses 4
e and wREERTES mefh ko oFigiee e snete” ik 1 iddthatel » RiBHk fiapgan
667 i's useodf oaddatac fdrmabf forr @ phickdel bhti sfnean i usddbforhea Mf&ating
sendi th e ' ield 6 | S.& €S fo Use.

ot 150 | niASEan, neBsRgt fischo (b POHe) f 38pkity DipEBiiat (3, sdPhara
whet her t haessages) 6kthbeThes liabhelufieldr 633, headingdcmdenHA fhelde6idgand
An i ndicat i th r ' lgﬁy}(_ [ ' ERPERAS; :
cah shal | I].*t@)ﬁea'r gg% e%iaggcgrag}fﬁglﬁ 0 dt)-he. |%I.§e%n§%s g?iblélﬁ g. , toslf%?%%érgek/é%p
An i ndi cat Wdt't hBigure roani FRenurerking ipformadiamntorvard: messageshare
be routedind Ng.dd6in GAHe HAtHGHEl mdbEie #SldpioNe ugedi p&ft ProtodbE and

The finber 36 PAFR SAPRRIL A BY oy 44 SERTPTHcBPAIRy SRABORL ol RoBGAnS

which is aicsfomuetion Conwardd ngess@gbst S1ti ds coonfigured rimnithe nbabie

wi th the format of a routing'inqixi#y méséage (MREM). The number of digit

signals field 618 contains a code éxpressing in pure binary

representation the number of digit signals contained within the

20 diré:tbry number field 622. The package information field 620

' cont s a designation _of the particular software package in use

in t: 4TSO sending the message. The directory number field 622

'is the same as that described above in connection with directory
' number field 566 of Figure 7. |

2s  F. srring now to Figure 10, there is shown a blc - diagram of the
data format of a ‘digital bit s_t_:ﬁre_am used tc convey routing
message which is one of sevet_al information backward messages
658. The label fiel: 666, heading code HO fiel: 662 and heading
code H1l f_ield's 664 ~e each :onfigured as ¢: -ribed above in
30 ccnnéétion with Figu e 3 Th- state field 66 . -mprises 4 bits
" and xhay denote an idle or bu:r - state. The p ge information
field 667 is used to denote the software packz . being utilized
by the MTSO sending the message. ';'he spare field 668 is reserved
‘for future use. The routing information field 670 comprising 2
3s bits of data indicates whether the roaming number is included or
not included within the inessage. An indication that the roaming



visited MSC and in which the nost significant digit is sent 10 first.
Subsequent digits of the roam ng nunber #i|®ld are sent in successive 4 bit
fields. There are various possible signal¥rng sequences which can be -

enpl oyed as exanpl es of the use of the signals specified in the preceding.

figures. nifibele i&! W”fnéiﬂ&%d' Ifkhns ¢BatINERe! Q:a’hfl QRQFL@J ebé”r%ut g

. negotlatlng-nnde thus nessages are.supervi sed a‘‘backwar

message | 8CFBFALBgeitRd e Hiakedi 8%we, ipRe if o’?‘WaFBer’ret%%‘&ﬁeMﬁql b&n
resent, Upnd@chBien HIHEE. thénrea&aagmhﬁi@ar cabl ingludidd NgeapoNthie the

'Sére.ciié' L RN Tl s TR e b w e i L

wi t heut tvhﬁsitedl MBcof - aheeaﬂnbervofbddg\m.r é:.gaaisgﬁeﬂ.gesaal lexpressad iing
t

Ll o onabBk BLEAE RARREREREAR P, BY HlmRl il RIGHE o Bor@Rinea

of - coursewlthinheth@rlm:hm:a@ numbery 2% 1dac§%‘bt uhdclmgaala desegnartnomhe

backward ébﬁﬁeﬁggﬂ riisesqﬂﬁewﬁﬁchhecéﬂ Fﬁnn SRlmbr tH1PR! ‘E‘He' n.

connectlon ar e seri e Of Sl ue ces sone
whi ch i ncoigitede c;;nansl dipl vhish tthe smeskl |s§g)nipﬁ=cﬁm%| dctis esetnt

theypr eseﬁireave%mwe ﬁerdiieﬂtsoafvftﬂxeclmmﬂé rdier ifislPWreé sent in
signallin %béequence : re resentative nessages sent-between MSC s for

| ocation GESRLVET 4a |ﬁ1§ S<The visited MBC 724 sends.a location -~
updati ng nessage IVLUM 726 to the honme MSC 728. This is ack- now edged by

Floure 17 88ERs A4 | URE Bk R T3 00 Bibpice £VAR%5, YA, B2°
rej ect ed emplopedf as. exampllce,s of itheousetof cthel signaks speemfmdompathbl e
o e MRcsPtng, FiGufR: [ Moseldoea1bphahon Ay e cddghtl €5
M_UFS 738.0peFate nip n@N negpﬂ:gaft@ngs ppdee | BhusowPackagt mespagef cRte
740 used é@peefzszéaaa WEGa tﬁwék&f@méﬁsﬁ@twmdta&ee&%si within a given-
t:l.me, the forward message will be resent up to three t:l.mes. In
cases ‘where a call is walt:.ng upon the execut:.on of this;
s1gnalling :.nterchange, the backward message superv1s1on perlod_"
20. is shortened. If time out of the supervzs:.on perlod occurs
without the receipt of a respons:.ve backward message, the call
controlling reg:.ster ‘indicates congest:.on and a logical channel -
~ is blocked for an addlt.tonal per:l.od of txme to rece:.ve a poss:.ble'
. delayed ‘backward ‘message. of course, in the normal case, timely
25 acceptance signal is sent in the backward dJ.rectJ.on in response U
to the forward message. ~Set forth below :Ln connect:.on ‘with.
.- -Figures 11-17 are a’ séries of s;gnalling sequences some of which
incorporate sxgnals employ:.ng the s:Lgnalling protocol structure g
of the present J.nventlon. o

0 Referr:mg now to FJ.gure 11 there is shown a s1gna111ng seguence.-
. 722 for representative messages sent between MSC's for locatlon
updating of a mobile. The v1sited 'MSC 724 sends a locat:.on'
- updating- message MLUM 726 to the home Msc 728. ‘I‘hls is . ack~
o nowledged by the home MSC by sending a. location updat;ng accepted
k13 message MLUA: 728. -



* another MSC area. VMSC 742 receives a |ocation cancellation nessage ML.CM

744 sent from HVSC 746 after receptiofl lof an MULM 10 from anot ner MSC or
in response to the nobile station returning to the home MSC.* The VMSC 742
answers using the |ocation. cancellation accepted message MLCA 748. Figure
14A depi cFigure gh2l Ishngssmusmgnalidngsesiequencéomm whéfet Itdie tIIOcat&bﬁ

57 oo, "BRRRCTEE 00 8 HELER S LB 1Br RS, ThRSTRbAA deri

acknow ednumbere oxctaninconpatikleysoftwaren pagkiagq.y o JINBL 1232 agends

Sequence * Logatith BRiaGfng, SUEAYE" iIRCTRa, SoTR 7P bibhi s =

st atyon logatiencyndating reieckedimessageMuor/23%eri od. VMBC 762 send

an inacti nmessage M NN 764 to HVBC 766. HVBC 766 acknowl edges the
message ll)# sing an inactivity acce£t ed na sag E{" 68.. Referring
next to %JE PETIDG NnOweto Fianxne ok Fhexe ghEl FhRYS signadicing sequence
the categndq/ usgud egBNMidBorse’ ¥ YSA NERAERE OfloBel ey SN hasmdieeFB&C

to the VMBC., . HVBSC 772 sends a_cate ory/s | enent ar serv| ce updat.l gt
message MIRRFReX MACrareascknHfedddd T 1"%5@ 9gatiopiqancellation

tur n  saigssage mmgarm weﬂmam(seewecesfweﬁéedpﬂ&aaa@@ lRSAUTAS -

15B IS il d [ | 780 .f
caryor /R BRERRAF FSG: 0%, 4 FRRERIIS L orEPe PRECAS,SEAITAN datHRing
activat ecor tihsachone eMSCn t hPheVIMSDd. 742qu'anssledzs at.exnbangieevmltdcaﬁmn
HVSC. V%\%%liﬁeggn a%%g t%gnﬂnegsa%ébslfﬂ _ servi cesnessage MCCM 784

t.o HVBC answers or “exanple, a code control | ed subscri ber
s\e'Fw ce nessage accept ed MCCA 788 ' Ref err| ng now to Figure 15C there is

shown a Pifake! A4AS 7 2--Sen§ﬂg sié@:éﬂéé 980! fldced SubRebkhera

service IS reJected a co e control [ ed subscriber service

nessage FRESE 7&hat, %CS'FQG whhthen nebile sgtation ol danachiedkdtaute
sciusber aIPive AFterdan cifsledviCperita backmse t fe2VidenddP%an activity

message MACM 754 to HMSC 756. The HMSC acknowledges the aczivity
message ky using an activity accepted message MACA 758. -

‘Referrir~ now to Figure 14B, there is depicted a s. nalling
. seguenc: .0 used to inform an HMSC that the state of the mobilse

20 station jetected t~ be inactive after an active period. VMSC

'~ 762 senc . an inacti- - message MINM 764 to HMSC 766. HMSC 766

_ acknowle “ies the . zivity message by using an inactivity
\ accepte: assage MI: 68. . '

Referring next to Figure 15A, there is depicted a signalling
25 sequence 770 for the category/supplementary services information
being changed from the HMSC to the VMSC.. HMSC 772 sends a
category/supplementary service updating message MCSU 774 which is
acknowledgeé_ by VMSc. 776 which in turn sends a
category/supplementary services accepted message MCSA 778,

30 © In Figure 15B there is illustrated a signalling s_equezicé 780 for
category/supplementary services signalling where the subscriber

- service is activated or deactivated in the VMSC and requires data
exchange with the HMSC. VMSC 782 sends a code control subscriber



Fi gure 16A shows a signalling sequence 800 which is used for 10 .
determining the routing to be used for rsz%e station termnating calls. A"
gateway. GVBC 802 sends a routing inquiry sage MREM 804 to the HVSC 806
and HVSC 806 in turn sends a roarri ng nunber interrogati on nessage MRl M 808

to the VSG&;cedhs §SEUSHMCR 796 VRICRU RS ST \féin '
812 sent tg echﬁ/%C 1e5 éj&c c Inturn, ends a_routing nmessage Vb&

814 to- the €FARPEO2. aRéms##.ﬁgnﬁesal ed. 9% BREViCES ageAgeepted
si gnal | i'ng Measmepgg . 820 which shows .a-gat eway GVBC - 822 ‘sendi ng a routing
i nqui ry message MREM 824 to HKSC. 826. HMBC 826, ‘in-turn, sends 20. . a
roani ng nunber interrogati on nessage MRIM 828 to a VMSC 830 whi ch answers -

usi ng a.r oREferringenowetec Fégumes15ge thiexie. 430 shfowrha \srgnafrlingusequenee

SO 7 i g PR R BT et R ) .

nunber. .i nt MMSTXI2nsendsaal codeseqnbrodledn Sllhﬁﬁ,i' heyr servide massage¥CeM

C m M 4 4 -
by”iiwseér o5 SRR THRRAGRIG M 24% e e fdE - allload SRR Club-
o gnal | | ng ssatilex cse3v icepmassacen e e cked HOER 208, BARE: £ o SR

the C-number rejected nessage.as an acknow edgenent to the C nunber .

i nterrogati on nmessage which occurs if_the C nunber has_pot. heen fou | '
such a seq¥dgre/NBEASSha¥Rdd Signahbindi FETINRR i gﬂg §’s"§g’e Ms@ﬁ EBr'

HNBCJ.tO d85ﬁetéfmi\/x?:Nf%§8g!§€b£éu€ 2§ Oko ll_fethﬁéf af, faivioiife station (i—emhmting '
rej ected message - Referr o r

is illustrS@eddsSe mﬁnﬁ?f‘?ﬂ@ys@%/fggn%g’?% + go{l‘ §1gmgls1§hg'%5’efmjeﬁéa$§ ﬁRE;J
mai nt enanceomsccagﬂs&rmscf @0 6naind mmm@m&tmotumogendsl ag roaming gwumbe
Signallin uen 60 _depjcts a e I 0 (ch 1

| mgorm a ?,,é,&%“e% gﬁ?& S89% cﬁnaggt g:fo I—@E% bsgr} aﬁﬁﬁﬁrel I a I%)lq _
| ocat’i on dam@ema:ihgeasagemml\mmeromesﬂm TR B2 ﬁ@"‘acﬁ@cﬁ%@c@éﬁc -
by V%gC 86@0‘@4“'»?&’1&?“&%&‘9“&&6&&% routing message MROM 814 to the GMSC

802.

Referring next to Figure 16B there is depicted a s:.gnalling

' sequence 820 which shows a gatewayGMSC 822 sending a routing -
_ “inquiry message HREH 824 to rmsc 826. HMSC' 826, in turn, sends"
200 a roaming number interrogaticn message. M:RIM 828 to a VMSC 830
' which answers using a roaming number rejected message MRNR 832 if

the visitor register is congested. The HMSC 826 sends: a routing '

rejected message MROR 834 to GMSC'822. R N

: .-"Referring now ‘to Figure 16¢ there" 'is“ illustrated’ ‘a’ normal C-
25 = number interrogation signalling sequence 840. - The visited VMSC
: 842 sends a C-number interrogation ‘message MCIM 844 to. masc 846.
‘This is acknowledged by HMSC 846 by sending a C-number message :
'MCNM 848. o . - S . e .

Flgure 16D shows a sxgnall:l.ng sequence -850 representing a

30  sequence where the HMSC sends the c-number rejected message as an
, 'acknowledgement to the c—number interrogation message . which
' occurs if the’ c-number has not been found. In such a sequence

- YMSC 852 sends a C~number interrogation message MCIM 854 to HMSC



"10 | ocation data detected acknow edgengnt message HULA 868 to the HVSC
862. Referring tinally to Figure 17B thefgsis shown a signalling sequence
880 used to informan HMSC about systemrestart information.: The VMSC 882
sends a systemrestart information 15 nmessage MSRM 884 to HMSC 886. This
i s acknow 88§ed Ef mmccaeﬁmmnrcmms be sfound, r BMSGr 856nSendst. aoS-number

ack nova edg gﬁg& V Cvitse can be seen fromthe .above
descrl ptlongs'?he exchange® of rressages et ween 8(lzgozoperatl ng exchanges

conprising a cellular 20 ~radi o tel econmuni cations network .is essenti al

h f ' .
to the i NPREFBRYiR} Ind%EO tsUﬁguéirégalt-hgzqﬁfa $4CH 1A% SRHATEE | & 59aHh 19175

nessage exchange al’so requires rocessi ng, time on the par
of the excheAYLRCEBEI rEer: thentransHissien PFrndataed -QNANGH gBESSagps

ef ficgencyset fuashtaaalmgnt ah%%t | 8F 28copekatimgn e&eaaﬁga@ ng sxeﬁamsﬁ
is greatl enhanc e incor oratlon of t nal lin I ot oc

confi gureog %ér?céy%’tq’lt‘?h% SpEUERCe Af aﬁé’ &gﬁﬂeo‘?sﬁd to
ﬁatg Li El ch.mtbh'nnat Wuso ﬁWdﬁNSCmmﬁéﬁm mcatichddatat hemsttsaiz sen%s an
andsha e ntj f e s Ql

packages a igé‘g’} gﬁEat%H‘@negsP 4?3: I’P@grs(ge m%ﬁéc %ﬁ 866.
t hose nes<Ehyes r:esulatcknow]aecmedt Il:;yllmsm/eaéeorwhxmm sandm Bat vnm'elheble
exchgnpges re n

es prejiét{1 al | yl(%%?z? tt:.éev?%e%ﬁéd X?,}cht [ ondt(#&% 3‘?%%5* dls% t%o the

di fferent m&aaagas a 35 subscri ber encounters. as |t_roams over a wi de
geogr aphic area as well as the rapid proliferation of subscriber
ngtures "whi ch are being |ncorporated into the soft are controlling such

exchanges ReFEEXIRGNELRALLYie toof FhaREep IR gEheR%r Hat SReWR BhsSignalking

handshake sdq@eficel §90Mnsedtl i €8 LEAYSLR AR HMIGNGASOWR!| yte'in restart
i nfornms one rgf the,others features and capabilities and altP\g%e |,ate

recogni t i SPTPFARELORy i fTRe VHSE 84 hBendss Ay SYEkImnEES
nmay iUse necsssagei MSRMI684t €A HMEM 886. hi Dhist iscaeknowlellged dyc HMSC 886

i nteracti Qp, PG EEHAL"S {Y¥Stem restart information acknowledgement message
MSRA 888 to VMSC 882.

As can be seen from the above_ description, the exchange of
messages between cooperating exchanges comprising a cellular
20 radio telecommunications network is essential to the implemen-
tation of subscriber features such as automatic roam.ng as
message exchange also requires a great deal of processing time on

U the part of the exchanges and circuit time on the data links
between exchanges. The efficiency of functional interaction
25 between cooperating exchanges is greatly enhanced by the

incorporation of the signalling protocol configured in accordance
with the present invention. The inclusion of a data field within
the signalling information field of the initial handshake
messages between MSC's i_:o identify the particuiar--' software
30 packages and/or versions thereof in use by the respective MSC's
sending those messages results in a greatly improved com-
munication between the exchanges. Such a feature of the system
of the present invention is especially useful | in view of the
variation of features available in the different exchanges a
3s : _subscriber encounters as it roams over a wide geographic area as



~exchanges. 10 Wiile it is believed that, the operation and construction of
the system of the present invention wil apparent fromthe foregoing

description, the trethod of operation and structure of the system shown -and
descri bed has been characterized as being preferred and obvi ous changes and

modi f i cat i Oﬂéllmasbﬁhaﬁéaplé rbh%@ﬂﬁ@&gﬁ% S ibar éé&’é‘x‘#es whigh a

scope of t ane tion as defl ned al e

of transmit ?ﬁﬁgd PEOFROTAEed Antogthe ﬁ&%ﬁ@%cﬁ%??%immmlex@mges.'
mobi | e swi tml éschahig@ of NtRe C8bEake! plickdge eiﬁBB‘z'-ﬂh‘E%hOQ% '?-.ﬁé"’o{&n?;al
provrdrng ﬁ % Iural y -of snﬁgcrrberg each of sal d _nob ;
smrtchlng ? a SnF FetRRgbetvgen Huo, (ﬁ¥QQ§ﬂ§ﬂangﬁ¢k&y
S]Eeps sof : Imrmsgo“tofeaw dﬁi&ﬁt %Aabﬁélo swﬂaaei?asiﬁﬂtﬁﬁésrﬁﬁé' @8 an
of a sourc in nt er a | nobi | € swi.t.chi ng
~ center for%nﬁpg%ggﬁét }"S'ﬁggﬁli%ﬁﬁ |nf’ Y2 p?ﬁf%ﬁfﬂ’bﬁnﬂ orFhg éqgssage
i ncl ud| ng ®X¥ehange mcedureg whrbehrma)yrbe encceesdwaj.nr oBdét i e At qmg
packet .dat f h n e i-le s t chi
15 center; Bt r?g %d?inég}%s%r gg?‘sri er’%a s%ﬁ?é a%%g"‘?’ E&f Eﬁf‘ng %nt o
to said deﬁﬁqnﬂniﬁSnDbrle smntchrng center. 2. A nethod of transmtting
data packets in a 20 data network as claimed.in claim2in ‘which said step-

of i.nserting ata i dentifying said source softvvare package conprises the _
stepi8f: i & it i dbedievedothatkshe aperationiand cenatructioni of the

i nf or mat i oBylgteak. o&5 th_e pﬁesenﬁ ”ﬂﬁ‘@ﬂtﬂbnt r a3 thé NG FerPRCleglch, | |
data network _as cla r@ aim1 or 2, in which said pessage 1s areque
message. fore going escr:r.p ion, the method of operation and structure of
the system shown and ‘described has been oharacter:.zed as being
preferred and obvious changes and’ modificat:.ons may . be made
15 therein without ‘departing from the -~ scope "of the.

1nventJ.on as defined in the following claims.-- '



4. A nethod of transmtting data packets in a data network ' |
claim3 further conprising 30 the step of: responding to samum@!m““mm“‘
nessage with a data packet containing a reply nassage sent fx moos  x
destination robile switching center to said source nobile“swi tching center,
the I ength of which being a 35 function 6{¢phe identity of the software
package in said destination nobile swtching center. - C L M S *
5. ==*A nmet hodcphmMsansni tting data packets in a data network as clained in

claim4 further conprising the step of: inserting.within said packet

contai ni ng the repIqE 5 %%ﬁg@‘ﬁ;ﬁ’g q%ﬁ@*%ﬁt%&%oﬁa?ﬁ}é‘ﬁsp Bk&ge in
sai d desti nat datanmetiwordwidairiew: itentepluiral ity nef hmobblet swbschihgng
dat a packets. | _ t |.ai yred ' Lo Whi ' equest
and ropl y mosSageety dhal MU el ARG ol ot YOS oS RRrk TS
sour ce andSsapyoydsiiingaisienyimshitice a wiluxtd i ¥ eolt esebpreioensorgach the
exchange. of 2g@ badURnJERIAMRA AARPUMRMLs Contdinl#Pad | sogRypLem 1 or
conmuni cati ng nessages Vvia a conmuni Cat1ons nedi um between an

ori gi nati ng nBBFKagewi B@HichJetdack compr i@ingde oHeeRR s nati on nobil e
switching center Wjhiedtd neelintcre et igh died & G0 MEKE L &k brofksi Meh 05K
provi di ng seryi.ce L%,a pLuraIEiy of  subscri bers, eacqﬁff said nobile
swi tching cent8fBtifdicakicos 2 @fts\ﬁé’tré?epgﬂp&;ee, PRLLRANG FRRE f-dsages
relating 10 taedeektlimaziosemobddehawidqhringg dechttar ofer afhe gpakleetbscri ber s
and conprising: a [ f.l ont_ai.ng ' td fd |,on_of.-saj.d

ori gi nating nobi l eg'gl\%%%gﬁp gq'(g%%t & l?n é:gﬁ%c# gﬁ%pl*eﬁafs?cﬁ%éntgl%s f?fé I on

nmobi | e -swi t chingludiangr 2 message containing subscriber service da“z;

\—

inserting into said packet data identifying th
software package in said source mobile switching

15 center; and '

sending said paéket from said source mobile
switching center to said destination mobile switching
center. -

2. A method of transmitting data packets in a

20 data network as claimed in claim 1 in which said step
of inserting data identifying said source software
package comprises the step of:

inserting said software package identification
data into said irformation block.

W, 25 3. A method of transmitting data packets in a
data network as claimed in claim 1 or 2, in which said
message is a request message. | -

4. A method of transmitting data packets in a
data network as claimed in claim 3 further comprising

30 the step of: o . _ ,

responding.to said requ- - message with a data
packet containing a reply m. .3ge sent from said
destination mobile switching center to said source
mobile switching center, the length of which being a

35 function of the identity of the software package in
said destination mobile switching center.



25 a pair of heading codes fields; and an info

i ncludi ng: a package information bl ock which identif “mlmﬂ“l I“ITWHH“I
‘package within said originating nobile switching center.c30- *®

signal ling systemfor communicating nmegsages via a comunications nedlum

between an originating nobile switching center and at |east one destinatign

mobi | e SMAtChIng center clal in claim7 in which.said jnformtion \,
field further %rudeg §§h°d ° grﬁpﬁgﬁ%ﬁﬁ t%ﬁﬂﬁfké%ﬁeﬂ?n%g an

el ectronic d@taanenwobkrasfcaammbdlensbéaamn4béMm;henutdmprIsrhg one
subscri ber ;. ngg? pl.ock of ‘data containing a multi-digit nunber

associ at ed mnth sard one subscriber; and a'third bl ock of data speci fying -
‘the nunber of 5 #mgersing yathlnuﬁﬁlddpgpkeﬁuﬁ@@ﬁalmlngnﬁhﬁgﬁﬁﬂlYng syst em

for Conﬁymﬂﬁﬁséﬁe”B§§§9§aeﬁtif91ﬁgnﬁha'%%Et%%%é“ﬂidﬂﬁé&“ﬂﬁ*ﬁhfH‘ '
originating mobjTe switching center and at | east One déstination nobi | e

wi t chi ng cxﬂﬁ%ﬁl%étéPﬁl pehils EW&FHP&BQ gepkefhich: “said nul'ti-digit number
cont ai ned withi ngsai dAsméenddbbﬁckrahsﬁlatamg tdbtal @faeldws diala mobile
station ident Yn nunbe z ge subicrlbgr i ng system for
connunlcatﬁﬂﬁF 35 ﬁ%@%ﬁ%eést aAMEGnminFedt Mo lHe&P&ﬁPb n_ an
ori gi nati ngremphése anidt rephy meaSageandretpasasbfoaehmndshm&huqn mobi | e
smntchl | |_tis git nunber
contalned %ﬁ?ﬁﬁéd@%e %%tggggngagb ghgfé ﬁQ %Qléhﬁ %Fggbkbfg{nunber of
said one sum@exl@e$W1nthmgscgnaersngreyeréﬁprwrt@o#ﬂ@nﬁs@haqge of
additional messages therebetween. : :

7. A s1gna111ng system for communlcatlng A
messages v1a a communlcatlons medlum between an |
15 orlglnatlng mobile sw1tch1ng center and at 1east one,
destination mobile sw1tch1ng center within a cellular
_radlo telecommunlcatlons network prov1d1ng serv1ce to a.
'plurallty of subscrlbers, each of said mobile sw1tch1ng
centers 1nclud1ng a software package, each of said
20 messages- relating to the cellular serv1ce belng
provided to one of said subscrlbers and compr1s1ng
a label field containing an 1dent1f1catlon of sald
originating moblle switching center. and said at least
‘one destination mobile sw1tch1ng center, o o _
25 a pair of headlng codes flelds, and ::' _ . U
'an information field 1nclud1ng _ _ '
- a package information block whlch 1dent1f1es the
software package w1th1n said orlglnatlng moblle
sw1tch1ng center L -
30 8. A s1gna111ng system for communlcatlng
messages via a communlcatlons medium between an
originating mobile sw1tch1ng center and at least one.
destination mobile sw1tch1ng center as . clalmed in clalm
7 in which said 1nformatlon fleld further 1nc1udes-__
35 - a first block of data contalnlng an electronlc
serial number of a.moblle statlon_belng used_by said



_——__'_—-—__’____/ :

messages via a conmuni cations nmedi um between an ori ginating |
swtching center and at | east one 25 destination nobile sw Mﬁmaﬁ“‘“w‘“‘“‘
as claimed in claim?7 in which: said nessages are part of a Ing s *
procedure between said nobile swtchi centers preparatory to the exchange

of additional nessages therebetween. ggl/ 12. A signalling systemfor
cefymuni cati ng nessages via a comuni cations nmedi um between an ori gi nating
movi | e swi teRengubssrdbeand at | east one destination nobile switching

center as clainmegd LRcohdl B16K" othigalta ¥dntainififl RESSAGEEgi€l ate to
provi di ng automatic roam n ser&ﬁce Lg safﬁ §h6§§ﬁibers wthin said

nng .

cell ul ar neRWBPRY 2assogiatesamithysayish omer SURSGHIRG 3R messages via a
communi cati ons ngdtuArBebleRk JF A&t RplediFyinkf lthes Wiinlddngogent er and at
| east ogg qi.degtimation nnb&le gﬁg}chin%Ffenter as claimed in claim1l12 in
whi ch: eachdbPLE8i dPnEaddy 8Lt -G “MP6Eat i on updat e nessage or a
| ocati on update accephedignadidag bfsteimn farcedmiuari gsdimag el ephone system
~network 10 Lng. Rig I git plurality of
nmobi | e smAt%%?%égéganFsgs%ﬁ@ﬁ%ﬁgﬁggﬁﬁésgﬁ%gggﬁﬁ5&% oggf%ﬁ in different
geogr aphi ¢ erégsnatihgnmekidenewitckhinghcentelyi pad @+ dfeast fonst nobile
switching CeoLeinbBebldinBBidelyi el biALRARATKAge dakiniy Arbaitd fyl ar
identity which provides to said centelr certain specific features .and
comuni ti®dnsncepaphltities; a second nobil e sw tching center connected to
said first centegafigr mhi®icaqEde gamber ebntatiaed wilthareherimeen, said
second center alao_inckudlng a . . \
. second block of data is the international mobile
— station identity number of said one subscriber.

10. A signalling system for communicating

15 messages via a communications medium between an

originating mobile switching center and at least oné
destination mobile switching center as claimed in claim
8 in which:. "

said multi-digit number contained within the

20 second block of data is the directory number of said
one subscriber. '

11. A signalling system for communicating
‘messages via a communications medium between an
originating mobile switching center and at least one

L 25 ‘destination mobilé switching center as claimed in claim
7 in which: ' ' .

said messages are part of a handshaking prqcedure
between said mobile switching centers preparatory to
the'exchange of addipionai messages therebetween.

30 "~ 12. A signalling system for communicating
messages via a communications medium between an
originating mobile switching center and at least one
destination mobile switching center as claimed in claim
7 in which: o . o

35 said messages relate to providing automatic
roaming service to -said subscribers within said



sof t war e packagé having a particular identity whi ch_meu_des_I—e—sa—d—second
center certain specific features and comruni cations capabilities; and a

signalling systemfor carrying digital data 25 messaglmmmmﬂm “' first
and second nobile switching centers relat to the pr

communi cati ons services to said subscrib , sai-d. sigfalfing syst em P
I ncorporating nicatio prot ocol including: 30 a data packet -4
| abel conpr|5|ﬁﬁﬁéﬁ?qﬂé%ﬁ qu;atlon of a source switching center and a 3

destination switchiulg centsiignaarl iny @y@denonfcbf C@:Btnmtﬁh@iélﬂtﬂﬂga message
bei ng sent frgom said squrce center .o .said eséj nat,j on 35 center; and

means for i deREPFFOTS thE Sar TR Cai R Medium betyeen, an 34 nackage
Wi thin said soigéneditng nfokdrhemswalt iy ressoge amd phalesst 1onel n a

el L ar radi PEEE?LBQ‘E&%(P%%%]T& dhidl (i P@é]éffﬁﬁeébﬂﬁﬁéiaﬁességes

bet ween a uralnt e SW centers serving no
subscri bers Ié@aﬂ@d jcdizf f er ent geographi c. areas w thin sai d network, t he

conbi nation as cl aicdRth U FadldNmkbs W Gid ea%rgalso‘{twé&bf&gt@g&%te

identification neans is"included wthin said informatio
16. In a cel WEF&PgﬁaG’irotaeIlé’ﬁ?&%’ns}’ﬁd@rﬁ%mﬂ@%dar‘ﬁﬁﬁﬁﬁ% gh speed-

digital nessages beuweelIna aploeldhillay dadivtidlephdrie Byt sk MeEwosier Vi ng

nobi | e subgcribers.located in diff rent geo raphic,areas Wthin said
network, the Sgﬁﬁyﬁgglﬁﬁ 3558%5 9 4%?519?FW&?Q%? sai d message

“within sald | pluradtityn oifl oobilel aMa$ch1ng centers serving mobile
subscribers located in different geographlc areas
within sald network the comblnatlon of:

a flrst mobile sw1tch1ng center 1nc1ud1ng a

15 software package having a partlcular identity which -

'prov1des to said center . certaln spec1f1c features and

'communlcatlons capabilities; - )

' a second mobile switching center connected to said
first center for the communlcatlon of data -

20 therebetween,_sald second center also 1nclud1ng a .
software package hav1ng a particular identity which

provides to sa1d second center certaln spec1f1c -
features and communlcatlons capabllltles, and By
_ .a 51gna111ng system for carrying digital- data.r“ _

25 'messages between said flrst and second mobile sw1tch1ng o W,
centers related to the prov1d1ng of mobile
communlcatlons services to sa1d subscrlbers, said.
51gna111ng system 1ncorporat1ng a..communications :

- protocol lncludlng- ,

30 a data packet label compr151ng an 1dent1f1cat10n
of a source- sw1tch1ng center and a destination
sw1tch1ng center; o S _

an 1nformat10n block 1nclud1ng a message being
sent from said source center to said destination

35 center; and _ . o L e

means for identifying the particular software



. to providing automatic roam ng service to a nobile station wmigddi '
cellular network. 17. In a cellular radiotel ephone system nm Immll |Il| " |“|
carrying high speed digital nessages between a pluralit of #D M5 *
swi tching centers serving nobile subscrikhers located in different

geographic areas within said network, t Conbination as clained in claim

16~i n which: 25 sai d nmessage is part of a handshaking procedure
be¥neen sai dphicksigenvl tdenornsh idbsberssi tehteg €edmewhiphepaid ory to the
tional Jressages -therebetween. 18. In-a cellular

exchange of i
radiotelephoﬁ%gsf CeMTAWET K30 carrying high speed digital nessages

bet ween a pl uralithf.of JoHE leeklmlahi rgdienétephopevbpgtembneewsatkscri bers

I ted in di Eﬁég ' it hi Al G , -t he conbi nati on
agcglgingg iEBbI i%#&gﬁ%ﬁ{ﬁﬂg%%?q§§9ft¥i ﬁé%?%gﬁgsggégg%é & ther a location
updat e ne8sapdusiald tyo@it ingbidriawl tekiegecentepsegemeinggmobilel9. In a
cel lul ar radisQb@lcenie ShEHBADSENQ KF £8FENE n@eB{;ﬂQpﬁE@ﬁ%g??ﬁ' tal nmessages

bet ween a plurali,ty of, nobile switching centerS servin e subscribers

| ocated i n dWRfEAEhSGShJINATE artde SPMN AT HOR 474 ﬁgﬁiﬁﬁﬁ,lphe
conbi nati on aladimiligd wHerdidl Balfd i doftrare pacdageoiaentikorgeibart of a
.signal sent withi r;_st hec ub'eléa t.et_!ﬁa hone.%ser $iart of tgi CEC I T .T. No. 7
signal ling pPSFB@oI. g 25: §v§i n*?% T?%ﬁgﬂ1, Pfg- dat a packets
in a dat&0net wor k 1éonndot iangred Ipilamlradi ot e hepidre ssystamngetwokkrs in a
CF | BesAr AR B P AL MBIl sl 1 2P L1 L
plurality of mobile switching centers serving mobile
~ subscribers located in different geogfaphic areas
within said network, the combination as'claimed in
15 claim 14 in which: ' o o
said message within said information block relates
to providing automatic roaming service to a mobile
station within said cellular network. -
17. In a cellular radiotelephone systéﬁ network
20 carrying high speed digital messages'betWeen a
pluralit >f mobile switching centers serving mobile
subscrik-. s located in different geographic areas
within said network, the combination as claimed in
claim 16 in which: o
W 25 'said message is part of a handshaking procedure
between said first and second mobile switching centers
preparatory to the exdhange of additional messages
therebetween. o . '
'18. In a cellular radiotelephone system network
30 carrying high speed digital messages between a
plurality of mobile switching centers serving mobilé
subscribers located in different geog:aphic areas |
within said network, the coﬁbination as claimed in.
claim 17 in which: '. 1 |
35 said message is either a location update message
or a location update message accepted'message.
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15 package, said syst'em conpri si ng: rréans for |nsert|% I nto each packet a

| abel containing an identification of a.sourcé nobil IHHIH“H“E'M“’ and

~a destination iobile switching center for the packet
inserting into said packet an informati@f bl ock |nclud|ng a nessage
cont ai ni ng subscriber service data; neafs for inserting into said packet

data identifying e software kage IR urce bile 25 smﬁtchlng;;
center; and neans{$0r %nﬁlﬁﬁlgﬁi pﬁéQéPEFhSPigﬁ zghﬁﬁaqﬁﬂW?Ekswntchlng
center to saakwieing n}aighnspaedl élgmtaﬂ:hmegsageisebetﬁzhen A system for o
transmttin Kk Sm 3 s Gl |n120 In
whi ch said %eansﬁffﬁglﬁéer Bli‘e QWIg ?ng :i:gr]{gofscé t?qddﬁ&?qf Ving said-
source sof t viksgabiiens b@ﬂ@teéesn deﬁﬁerent groeraphy s Aneanft war e :

package igdery;ifh GRtdLld dRbewbPk? €86 dcbitbPRERE AN AR iy in  22. A |
system for transmttlng dat a_packets in a data network ‘as clained in claim

20 in whi ch S@igm 1 rﬁﬁeﬁﬁbchs a request nessage. 23. - A systemfor
transmitting dat asapm k§tStbBoR Hotws NBAVET KFas ehgnaadsletmtclvaﬁnﬁz further

packet con A NP 1% f §LARReA0O8eR PRF b ko Aobe L el O MG 1T

swi.t chi ng camgnallnngupksbacob mobi | e sw tchi.ng. center, the length of

which b f t q
de!stcl na?':ogg ﬁnblulrgea IS\(I)VI %ﬁ’ég cen‘?P &%ﬁ%léggnézhg\é%r §a e%ﬁ%d nasa|
transmitti ngiata nermwek scemnec@me AcPWBTRLAEYCPE] m@blul@ SWitAIRNg ur t her

conpri sing: J@®asrd Oin 'a{‘S@éilﬁﬂaW thafo S@éﬂe@éﬁ%ﬁhlea'&&%h@ Hetwork
" providing serv1ce to a plurallty of subscrlbers, each- : \_}
- of said moblle sw1tch1ng centers 1nc1ud1ng a software .
15 package, ‘said . system comprising: o _
' ' means for 1nsert1ng into each packet a 1abel
contalnlng an 1dent1f1catlon of a source moblle
switching center and a destlnatlon moblle sw1tch1ng
‘center for the packet- _
20 ' means for 1nsert1ng 1nto sald packet an
information block 1nclud1ng a message contalnlng
subscrlber serv1ce data; ' _ _
means for 1nsert1ng 1nto sald packet data
identifying the software package.ln:sald_source mobile _
25 sw1tch1ng center, and S o - N \‘)
' means for sendlng Sald packet from sald source . ' '
mobile sw1tch1ng center to said destlnatlon mobile
switching center. _
21. A system for transmlttlng data packets in a
30 data network as clalmed in clalm 20 1n which said means
for 1nsert1ng an 1dent1f1catlon of data 1dent1fy1ng
said source software package comprlses o
means for 1nsert1ng said software package
identification data into said 1nformatlon block _
35 22. A system for transmlttlng data packets 1n a
data network as clalmed in claim zoban'whlch_sald



.the reply nessage data identifying the software package i ' i@t i
nobi | e swtching center. 15 : 25. A systemfor trans%lﬂﬂ!ﬁ“'ﬂiwilmllmr
packets in a data network as clainmed in claim?24 in which 'sald requests
reply nmessages are part of a handshaki ng_procedure between said source and
sai d destination nobile sw tching center reparatory to the exchange of 20
addi ti onal nessages therebetween. 26. a cellular network conprised of

figst and seumm$ag@*&mg&sfe@aebtOmesahgetrxfng and'seCond exchanges
SUbsor | bars, s mecia torSgee el fob: FrAneRi b At pRoRetET I ser v ce
i nformati on Idetteearetedxk fas s¢latwedetnndlakwhadgfurtbepr compyistiagst eps
of: sending from saihdirst PEEHORALY OE2bd1a0Fa0dBKChaRARR RARhake
origination nessage | ncluding an 3 dentification of the software package
in said f5rs@ datmRrekeegPRERiRbAY sAi HeBLY oNESERERaAGREL STom SFafdid st
exchange, inJeaiansei d® hdsilecshPtcRingaténbapdebakaiar ssukell on message
a handshake confjirmation npssage 35 incl] udin i denti.fjcati,on of the
sof tware pacB®RRhe LRI %R%ﬁanb%? %ﬁgggﬁ Egcﬂghﬁhngeé&SSGriber
servi ce i nf orfuidtoiohes feghe stdentitgt ofinthe esofitwaxehpagkagkaded on the
Fetpect i vel y said AdsEHAL LR REETECH ER g Sebbpetel SCa riret
exchangeli0s a vi si2ded - ek cpasigem t Donht camsmitbingi datahpackebsisedn sai d
second exchapgid b ROMTE. £3 OPRAfe@! 182 fatDES T ERREne2ALAMBRRGI RAKE
ori gi nati on message conprises a [ocation update nessage an al d handshake
10 confirmtion meangLeprinserting | wiirivnsapdapacket containing
O  the reply messaze data identifying the software package
in said deétina:;an mobile switching center. _
15 25. A system for transmitting data packets in a
data network as claimed in claim 24 in which said.
request and“reply'messages_are part of a_handshaking
procedure between said source and said destination
mobile switching centers preparatory to the ekéhange of
20 additional messages therebetween. | _
26. I a3 cellular network c: rised of first and
second exc.. .je@3, each of said fi; : and second
exchanges :.:.uding a software package for providing
services to a plurality of subscribers, a method for
25 controlling the exchangé of subscriber service
information between said first and second exchanges
comprising the steps of: _ _ | _
sending from said first exchange to said second
exchange a handshake origination mesSage.including an
30 identification of the software package in said first .
exchange; ' '
sending from said second exchange to said first
exchange, in response to the receipt of said handshake
origination message, a handshake confirmation message
35 including an identification of the software péckage in
said second exchange; and | ' |



accepted message. 28. "The nmethod of claim 26 whereiin said first exchange

i s a gateway exchange which receives a call to be routlmumulﬂlnﬂlﬂmmnr

- said second exchange is the 15 home exchange of said

handshake ori gi nation nessage conpri se§ rout| ng i nqui ry massage and sai d
a

handshake confirmati on rressage conpris routing response message. 29. _

Th thod of cl f dshak e
Contaned i n o SSETBRRPNS) RHBRRREPSR FREMYCrotAt et Lery PREHART mossage”

formatted isahicbidatcandi sbebn@. £xEhiingelobasdesl. gnaltlheng protocol. 30. .
The et hod r t h_aqf IF [ functlon of

t he capabllég?%éf%$£¥%%m§gf §§9e3§§gﬁggg P%eﬁ%gﬁingﬁﬁ%reléié%l .
pr ot ocol fcﬂndisswendeemghapgsabsraﬁpeatnyeéy her ei.n described mnth o
referenag to Figsyes ?héomgf:hbaeoilcEigﬁﬁ”gb”%h@&%%“%ld?’(hrs 32. A

met hod of transmtiing data packets in a data network substantlally as -
herei n des@¥BRINGR t hSr df BLenEedt 6Xchandec5RpWMiChy adsakisegdbes. A

signal l'ing bﬁélétﬂﬂamédpss&ﬂal aébbsnaSehehahgedescal BetheViehdd Hagigy @¥ce to, or
as shown in, é%% acconpan agh am% g A system for transmtting
data packet%al 1BeFal ?% ABAELA’ 8e§’5?‘958&t\?m°f‘hmre§§érg§nce to, or as’
shown in, tdmnmcr@ér@aaylogaﬂiaw ngdatéSmeésag'ehaddf eaidohiandshake t he
exchan of _s er.se [ n | d second 5
exchang"gos o?onLPJC%ﬁ%‘é? ﬂ%%éggﬁ Qéﬁ%ﬁéég %@ggg 5 :‘uda%%scrl bed wi t h
reference t&cqemt%@mmalgeng dr awi ngs. :
28. The method of claim 26 whereln sald flrst
exchange is a gateway exchange Wthh recelves a call to

be routed to a subscrlber, said second exchange is the

15 home exchange of sald subscrlber,_said handshake
orlglnatlon message comprises a routlng inqulry ‘message.
‘and said handshake conflrmatlon message comprlses &
routing response message. . .

29. The method of claim 26 whereln each of said

20 handshake messages is contalned in a signalllng
1nformat10n fleld (SIF) of a 51gna111ng message;
formatted in accordance w1th C.C.I. T T. No, 7
s1gna111ng protocol : : :

_ 30. The method of cla1m 29 wherein the - length of

25 said SIF is a function of the capabllltles of the - N
software package 1dent1f1ed thereln. ' _ _ '

31. A protocol for a data network substantially
as herein described with reference to Figures 2-10 of
the accompanylng draw1ngs | '_ _

30 32. A method of transmlttlng data packets in a
data network, substantlally as herein descrlbed w1th
reference to the accompanylng draw1ngs _ ,

'33. A s1gna111ng system, substantlally as herein -
described with reference to, or as shown in, the.

35 accompanylng draw1ngs - L

' '~ 34. A system for transmlttlng data packets,.



L
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substantially as herein described with reference to, or
as shown in, the accompanying drawings. '
35. A method for controlling the exchange of
subscriber service information between first and second
exchanges of a cellular network, substantially as
herein described with reference to the accompanying

drawings.



