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CELLULAR BASE STATION W TH 4 ' | NTELLI GENT CALL ROUTI NG 5
6 - RELATED APPLI CATI C]\IS 7 The present application
i ncorporates the foll'owing 8 patent applications by reference: 9

CELLULAR PRI VATG9@#30ICH EXCHANGES, U.S. Ser. No. 10 08/ 435, 70BCT/9S96/8884Hn

May 4, 1995, Attorney docket No. 11 WAVEPOO1;. 12 METHODS AND
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on May 4, 1995, Attorney docket No. 14 WAVEPOO4; 15 SPREAD SPECTRUM
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TVWORK W TH ADAPTI VE 16 FREQUENCY S. Ser. No.
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rlratches one in,a vah,gpéblp?crl ber registry. Once

15 SPREAD SPECTRUM COMMUNICATION NETWORK WITH ADAPTIVE

16 FREQUENCY AGILITY, U.S. Ser. No. 08/434,597, filed on May 4,
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19 U.S. Ser. No. 08/434,554, filed on May 4, 1995, Attorney
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21
22 FIELD
23 The present invention relates to a cellular base station

24 with intelligent call routing. In particular, the present
25 invention is used in a cellular network to communicate with
26 mobile stations and control the information routing to reduce
27 network congestion and improve network performance.

28
29 BACKGROUND
30 Cellular communication networks typically employ base

31 transceiver stations that communicate with mobile stations.
32 When a mobile station (MS) initiates a call to the base

33 transceiver station (BTS), it does so with an identification
34 code. The BTS sends the identification code to a base

35 station controller (BSC) and mobile switching center (MSC)

36 for authentication. The MSC determines if the identification
27 code matches one in a valid subscriber registry. Once
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aut henticated, the BTS is authorized to communicate with the 2 M5 and the
network places the call. 3 Odinarily, this procedure is efficient.
For exanple, 4 when a M5 wishes to communicate with a person at hone, via
5 land [ine, twe9esssioke transmi ssion is routed through the baBer/Gsssmssasi on,
BSC, MSC, public switch tel ephone network (PSTN), 7 and then via land |ine
to the person atl hemthegticated Hothe &TS \iise pusherised, tth cormmgndsatenyith cthe

wi th ‘anot her 9 NS, Msh@n@OERENhEBkHIN places kher equired to route through the

10 MSC. This pe of routing.] t, effici because. i.t 11 e

portion of val u%l e BSC?)rééﬁ?’gﬁin’Z' }g}?ﬁ FFES eﬁgsl:ﬁl §§ élf%scojlj;rnce's ?‘§?‘ H%Ep?e'
call. Moreover 4 wwhen peMBawiskea by compunigpteywith ta pexsepeats home, via
adapter (TRAU), 52 Randatenb) a8Kd ndbilRXarangaisBhen i ralited thibayht €Ré babe

portion of those 15, resour al reserved. for.the call. 1

Hence, one lim 'fsat BT néxﬁgéf ?&g%e'lﬂ%]ﬁ?c %gﬁﬁgﬁi %J(?pg'hm?? neﬁgf’%r (BST) /
that the BTS and B®@dnibenaviaylandriking &t Shei PArsen athdam®C in order to
place a call frgnone MaokavapOlgdn ohid MEDKABHEE, té NeSmmiiidate WAXh' SAGERE:

t dapt at i 0 -wh {he t NS _ar. fi t th { e
o T ot her | i 5BEoROBRRACE A, 150 PRiTA, PEBMATH R FSVes, ChRRRaR e
is that they e oMS€adi Fhisdtype dvfamoutiing Hackot2effidistithbecapse fbr

exanpl e, the BhY aRdsRevelBY PortishidedaiRabie BOY] MSA/ lahd BohBeilNEE PsTN
whether this rqutin s nost _effji.cient. .25 %r not . As .anot,her exan‘%e .t hese
b or etion

i
networks nmay i Mfos& SPRRECSE 9% 1% 9t -on MRFFO¥ SRR L RS P256
standard rate 28 (apdoyscakbpanscadan rateaddpphier ofTRAUne @e PFdvpter bnanch

28 Still jgnoihehahyai gﬁﬁkpn_&f StHet! 5RBsg8tbis Ara FOri3RTeRi eAbsEN

networks is th theg | ack Iemgjill%o 3 fl ncgé orate advanced features

such as call routi G CHTERE BFS 1O HRFBYED “Phes® @R Wor ks | ack the

ability to be 9dal ed andefRe, nmhulb&ﬁimiwndfl _axkf_.st:hng fdehliuliali ppzmunication

perf orm mul i plg Shetldsks 1aMhe0Ule BYSGRACHEE hidk CORMRYY CRhARicate with
I of de aul’t

net wor ks use .a _34 reat dga | cated hardware, a can cause data
35 loss, or ewh MSCHANSFYRF K2 PLRger ancatdnfronyRne MSsFe 8potBeresc
i s broken, the 1%t Morkeowes, bthis atentiing maydrequifé a ogieciadaptatioh even

operate at all .2038when the two MS are operating at the szime rate.
21 Another limitation of existing cellular communication.
22 networks is that they employ dedicated hardware that lacks
23 flexibility. For example, the BTS and BSC may be required to
24 route calls to the MSC whether this routing is most efficient
25 or not. As another example, these networks may impose rate
26 adaptation on all communications to match a standard rate
27 (e.g., 64Kbps), whether adaptation is necessary or not.
28 Still another limitation of existing cellular
29 communication networks is that they lack flexibility to
30 incorporate advanced features such as call routing in the BTS
31 and BSC. These networks lack the ability to be scaled and
32 modularized, and lack the flexibility to perform multiple
33 tasks. Moreover, since existing communication networks use a
34 great deal of dedicated hardware, a fault can cause data
35 loss, or even cause the network to malfunction. When a BTS
36 or BSC is broken, the network must operate in a reduced
37 capacity, if it can operate at all.
38
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SUMWARY 2 The present invention relates to a cellular base station 3
with intelligent call routing. In particular, the present 4 invention is
used in a cellular network to communicate with 5 nobile stations and

control the inwe9é@s3o2n routing to reduce 6 network congesti oRCHUNGOSMIOV e
netWor k performance. 7 Exenplary enbodi ments are provided for use with the

d obal 8 Systend# for Mbile Communi cation (GSMYMARSt ocol. 9 A base
station conmmuni @at es W rheappisént | invreiit itobirkeatls Statd e 1aMalr basel station

network. In one_e | 1 base ..on incl . ran

configured to rgcgggghggg%ﬁ%%gﬁ%ﬁFrﬁ§¥;n§ﬁ€§%hgfon?ﬁké?ﬁﬁ%ﬁﬁ%?xstg@%oﬁgéﬁant
transmt 13 out Youddventipnaisovsed ihe meBilmdaz: aetverk e qommpdepte, with
eq]gal i zes and ﬂ@commbesi:abwﬁ@l arnil @ottirioan thedispenakesi dih aclit ingt koundduce
I nfior mati on. The t Lver. | te t nicatin
the i nbound and%ou%%gzzlﬁgki %?B?%sa’?f%g a?'% ﬁ%%ogﬁeﬁggﬁ%ﬁy}%%o@%%.t he bage
station. The trdns&epplary esbedinents @red previdednfon|ugs yith thenRlobal

tndeulkézi)s ,cgulol @ b@s‘h_@m&hﬁoﬁ?ﬂ@oﬂ% cmidnﬁﬂteat&ahi.kcsmw;hféﬁmmeﬂt eL : Ter
run nmodul e .comruni ¢a i nbound. an nd i nf.ormation e
transcei ver and % he mobfY éggﬁﬁ ?gﬂl"%ogn cceo%l“'%.i%%ﬁ:sgt Vﬁn‘k izp]r%(i}l\%&i ?Tfa g%:.lg
coupl ed to the Ionstatipns. ovenat |gellnlzy aetworks cEmtong sphnddmest.i the

coupl ed to the190nhagle BHStionZ2fnERiidla thankbaiveri vohr Bfiftdd@d keBkive
nodul e. 25 base

I . enbod h incl.ud .26
plurality of tHﬁns3@%@@%@?EBg?f%héﬁgﬂéﬁfﬁhﬁhﬁr8882@%&%3§5ﬁ§¥§#1Cfﬁﬁﬁsﬁlg
nodul es. The bdSe onibpundainfioxrmatiore tics tinedmobilanst@Bion.al Jblee trapsgeiver

rezul t, | tget bagg saahhqtazssnaﬁs &E\%)éééa@tl{eo idPonaaf Qﬁfaﬁma@d'trﬁtay,agtenbaaﬁ the
an Scal e (0] CcO al e _val LOousS pectornance requlrenents. r

o o 0 | o leC O BiRkanBa St QR tan T T TRARECL I A hineal 3 g pata
one cel | ul ar 326cebusafopr cousenicating dhe tinbakndoand eouthdingh inokwatbone

33 base statioriﬂﬁ»i&ﬁ@géleseﬁe% éié}ﬁé@%\i@:r %heCSE_EfH|§!F]é@ﬂfﬁf alrhd transceiver
el ude modur ant y 1858 TBELFERPIEE Eo & SANBRolaR: ocho ST RIS, af couslea
per formance, 3249 r &eutbe dataohis conbdst isomobfidel swibttkingoenterd nBhe BBunk
efficient and @@st mehheet b¥ANRASEadAifbund and outbound information with the
3 21 transceiver and the mobile switching center. The trunk
22 module is also coupled to the control bus. Finally, a
23 cellular central processor is coupled to the control bus to
24 control the transceiver and the trunk module.
25 : In another embodiment, the base station may include a
26 plurality of transceivers, cellular central processors, and
27 trunk modules. The base station architecture is modular and
28 scalable. As a result, the base station can be modified to
29 perform a variety of tasks and scaled to accommodate various
30 performance requirements. For example, a low performance
31 base station may have only one transceiver, one cellular
32 central processor, and one trunk module. A high performance
33 base station may have several transceivers, cellular central
34 processors, and trunk modules.
- 35 Advantages of the present invention include modularity,
' 36 scalability, distributed processing, improved performance,
° 37 reduced network congestion, fault tolerance, and more
.38 efficient and cost-effective base stations.
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BRI EF DESCRI PTI ON OF THE DRAW NGS 2 Addi ti onal advantages of the
i nvention will beconme 3 apparent upon reading the: follow ng detailed
description and 4 upon reference to the drawings, in which: 5 Fi gure
1 depicts a cewbabsssonet work; 6 Figures 2A-D are fl ow rCIvusse/esadsn ng
steps perforned to 7 process inbound information and out bound i nfornmation,;
8 Figure 3 depicts a baseBRIERSRBSGRIPTEON OF THECBRAWRNSR 0 9 one
(errb;)dijmsnt gf the i nveridditiohdl advantages ol thepiiaventiondidll risspomecy
RF I stributign cor di t i | s QN
12 " H gureds SRt Bt 2ty hL i AN RREa hed VeodbipsoH ana
enbodi ment of tfe PPRRMMekAYenpe to thergwings.dds ¥hdchicel | ul ar central

processor accorging 15 pigurie 1cakpictend eélivimy metabikRy; 16 Fi gure

7 depicts a trupk nmodulg, Ml o) 7 i s Of i Lan:
18 Fi gureES depi clfléq%%gaﬁg‘l Peéggcﬁg%‘%ﬁ%?g%dgﬂtgg&ﬁ ﬁ%%? ﬁg%%a to
according to andt HB¥oRefis dithowndo Anfarmahicmgnsh oughound informatiorya p
depi ct a configgration Figuramat debigtalai bdsy rianetedvesubtH¥ihp adairding2to

Fi gure 10 depicgs 6}%@“" el yer, statl cording 23 to anot her
enbodi nent of the | %e |3?3 } of%tng |dh%g: ‘depi cts a base transcei ver.

station accordifg 25 t Finmehdr depboels nenradio tiredquenelt (BR) ¢bstribution
Fim[g)utr]I e 12 dePi £1S Boddlbe ddcurAIRGVEb ShatémMbodicandiotdtle ihveRtivie!

enbodi nent o e inventi on: . Fi . e | ct] .

vari ous enbodi Ir"rgnt s of nlgi%Febéggeggghso%g%%%%%%\hrﬁé&?gg P%%%i%%%rﬁng to
Fi gures 14A-D 33e oo\ fRipdiment:ofi kResirYRYeNYior ned to 31 process i nbound
i nformation ang4out bourrigutfedienaep@Bts aideellular cehitgtl eprdodeddriatdording

charts show ng,ste fggugﬂ 33ePLoce | nd information and
out bound infor%%tigg;éggl mefie gf tRe fﬁbéﬂu%ﬁSETAlLED DESCRI PTI ON 36

The present in¥€ntion riEicunes 7t depiets| 3l trunk soddig: peROBIINGVFN PR
intelligent rogfi ngmssinet oF ikt ihGeRBidhcul ar, 38 the present invention

is used in a cgllular fwor k _t . . .
VO 96/ 35302 EL . rﬁi&%}e 8 %eplcts a detalled ﬁEFFB§§6Fo%54% trunk‘%odule

—+

19 according to another embodiment of the invention;

20 Figures 9A-D depict a configuration for switching

21 information at sub-64Kbps rate;

22 Figure 10 depicts a base transceiver station acéording
23 to another embodiment of the invention;

24 Figure 11 depicts a base transceiver station according
25 to another embodiment of -the invention;

26 Figure 12 depicts a base transceiver station according
27 to another embodiment of the invention;

28 Figure 13 is a table depicting various embodiments of a
29 base station according to the invention;

30 Figures 14A-D are flow charts showing steps performed to
31 process inbound information and outbound information; and

32 Figures 15A-D are flow charts showing steps performed to
33 process inbound information and outbound information;

34 '

35 ) DETAILED DESCRIPTION

36 The present invention relates to a cellular base station
37 having an intelligent routing control switch. In particular,
38 the present invention is used in a cellular network to



1 conmmunicate with nobile stations and control the information 2 fouting
to reduce network congestion and inprove network 3 performance. Exenplary
enbodi ments are provided for use with 4 the dobal Systens for Mobile

Communi cation (GSM protocol. 5 The exenpl ary enbodi nents are
descri bed her eW@ 9353626 ref erence to specific configurations RETUBESM3OI S.
Those 7 skilled in the art wll appreciate that various changes and

8
nodi fi cati ons can gemmanicake twitho mobiler gtakbons and cantrod Yhecinferpation
within the scopg ofochBEng’es Fdqudey @RtwePk dbngestiof AnPUMPPEOE AbLHGEIE

description, thg ter ase statipn 1 BS)., i Q¢ t he r

features pr esen? iﬁ‘"’gﬁgr%?’“ﬁ' t‘ﬁ‘(?m@#grg'B s o‘glr'lj“%%? ?ghng?g&gﬁ%ﬁa??/g%e with
enmbodi ment s ar e4cabbgl €lakal Fysheanso £@rnYohhe ofommasication ((§5Y) dRFetRFHLy
on th_ei][ 14 ingivi dualmﬁeréiwgﬂypamblaaméﬁtaiw c?ﬁﬁdi\&bedlzhétbiﬁ,wiﬂe 15
tersm nformatiop | e lQgna A at

r epr esent voice? dg§g€9%$c€g§$;sgfﬁific cgﬁg%g?gég%%%%é¥ﬁ%%%°%§c82g6riiﬁgle
with reference fo sBilkeduirsthe EmtowdAliappregiste Tthadpiverdoyscehanges and
tnetwor‘k_ 19 SPow! nﬂoapggré@tﬁ%ﬁiﬁﬁ b@.l\/ﬁbgaot_somtsnéwﬁlraﬁ: 'thbghiﬁggr%94v6hile
ranscei ver stations ean s a initigtes a ca 0 . ,

It does so mﬁthsanr?ﬂ%é?ﬁafiYﬁﬁﬁlqﬁﬁﬁﬁ 5°§88$8#i€kﬁ Eﬁ?sqqfa&PVFP%éfpbn code
(IMBI). BTS 480sends tRer |pBipasess dfatbigsdescnipbirmorthepiteyn pbase)station
3”? mobi | e _Sfer 1&66%35??”{&?1%&&0)2%%4 st@ﬁp&ﬁfeaaﬁ«ﬁltef’éétﬁ%éét)@resuﬁ@_ ﬁf) any of
eterm nes i e C one in a visitor locatiqQn registry

70. 1t the | vBR 1 EDScRFR.Baay aF Ml kb SxREpftry Goalaeth Appecipable
location 27 r@a§i sofype¢rE®RmBey tanyt of tbeset Canchiond/Blependinghen| MBeirs 28
el ephone netvagk {EaToag: (Gt arioh? ] LiFipind beldu, o Ebe Rl the
HRe,once autfentFEL: (RESTIREIRT ocHiaes, PRER: BB FISTRuth B10400¢  HoRS
20 and the net Wér kthatcean eprdaerdalvioicg@3 data, ¥ geatds 2A-D show t he

procedures for1BS 30 t0p 34 rLOURBNAHREV ENabBrlbea TIRIE rElrapehatt £02r €
i ndi cati ve of a_35_,separate BTS 40, BSC,50, MSC.60 COﬂfI%UI’atIOI’l, a

C C nd show
what 36 proced8i nEiGVERE LrEhTRNg, Bred FiAURRat FRRIGTH R CepdllprgheEvark
2A fl owchart shewsshowingduoldt e rettatdonsr (M8} S2 0 gedmamimidating8witht ha_se ep

éOZ wher e tCE)gg;ggg%%§83i$éfré¥¥¥fﬂﬂg f(628) t k8. Mynen a ms iB'tf5§33/35§%%3 to
1 Step 104 invEtveBTPr 4% nt £ sk thoPR. iPhexpabionsd mokdle PHPEFFHR®%N
is equalized t82coidentiftcdttiomdadep{IMsSE)fecBTS 40 sends the IMSI to a base
23 station controller (BSC) 50 and mobile services center (MSC)
24 60 for authentication. MSC 60 determines if the IMSI matches
25 one in a visitor location registry (VLR) 70. If the IMSI is
26 not found in VLR 70, MSC 60 looks into a home location
27 registry (HLR) 80 to try to match the IMSI. If the IMSI is
28 not found in HLR 80, MSC 60 looks out through the public
29 switched telephone network (PSTN) S0 to try to match the IMSI
30 in other network HLRs. Once authenticated, BTS 40 is
31 authorized to communicate with MS 20 and the network places
32 the call.
33 Figures 2A-D show the procedures for BS 30 to
34 communicate with MS 20. These flowcharts are indicative of a
: 35 separate BTS 40, BSC 50, MSC 60 configuration, and show what
36 processing steps are performed in what location. The Figure
’ 37 2A flowchart shows inbound information processing beginning
38 with step 102 where the information is received from the Ms.

5



3 Step 108 decodes the information. Step 110 de-interl eaves 4 the inbound

I nformation. Steps 112 and 114 are information 5 transport steps over a
trunk nodule (TM which, for 6 convenience is hereinafter described by way
of exanple as an 7 exenplary E1 trunk. Step 116 is a TRAU function that is
8 perforned orfWQ9Bs3M2 r equi red, as expl ained bel ow. Steps 113PCA/CHIGNSPL0 are
i nformati on transport steps over an exenplary E1 10 trunk. Step 122 is a
swit chi ng step lha$teputss imvelvesofmaming anfGihdDManworde CHR rekep 106, the

dest'gah|02 tlfzthﬂhﬁgfﬂdﬁﬁaﬁ QQtEﬁuéfliédtiﬁfdiﬂien%EEeIﬂ&ﬁrﬁﬁﬁﬁiﬁhﬁha@fbects.

rout ed bac o fhe 0 in n t u

152) . However, f §9°P t]falq} 365?88%8 Hﬁ?oﬁr&?l on |°% deg'?‘lﬁ gi? 2e7 ﬂé%ﬁ%%gvefep
124 is 15 perfo4 math@ oinhsvndc 4nfermahiton nf d¥4aRS G112 ?ménn%t@be Hrformasings

; hetl nb?und I nf@f n@é&:ﬁ&bdi\lziﬁrstéﬁseﬁﬁgﬂarﬂhrﬁ?c taiddk et QTﬂIY which begand
estination. he, Fi art. sh un nt .Q

signal 19 procegsﬁ%nveﬂﬁeé‘ Sfeéﬁ?%“? ex(':odn %\ﬁ’e gYn%?fo%Pﬁ? é'eessagr ?n

to support voice cesertkary @&mntrnokt i oﬂtWtWQ\/SSZ@ TBéUSﬂé@%tI.MQ thatodgh
110 are the sang aﬁeémd %ntlbewﬁeﬂ%eq@ﬁe’@ fdsD\eapabine® B B0 igtepsvess

base station co roI ctlonﬁp%S i n ludlﬁn]% control ,of the base stat

|
radi o and M5 po p°rtnsE8P§ ?‘ﬂﬁﬁﬁ%nempé%rysm
protocol 25 bb@wetmmlhe S’I-‘SPaﬁéZBS@ a&%qdy:mlm &tepl thatrrontes the iiphonsd

%QQEDQ” st ep§1Orﬁifctﬁ‘ina@i@i@ltérB%i_SEéri‘éé'@S‘ges;&ﬁﬁtl%ﬁ |351§“t12é d%ﬁt&rfalﬂl%hl 88
[ is a pr o] we | rce
managenent (RR§£ %%ﬂﬁy} S.Bezén Feidh cﬁ"f&’ﬁ“ tr8 eahll"%‘f‘?(%s 9;}.5 ﬁgcﬁ
bet ween t he BSE3 armtmuv@cuspgpstige tgetd Kigure 26f stept 152) ¢ r Hewever, if
§t2 eps fvelr gltw e&eérpit rasaﬁnléllhﬂeiﬁatﬁsﬁplsl%stanea hiugfmo%%vws |1a4a1s
protco e esen varie
managenent pro %'étecf %J Sl\ggdfﬁn?%s]?td}} '%E‘Wgﬁéaﬂrre ?’h?) %B'%Isl ty
management ( M\}6 c%#ﬂd%drher dmbean, igoxnaiplammyes aQeP-VF’eElsa!(BQl tawapk to
short nessage $erVagodtPdang deseifRtidd. i s SS7 protocol processing, which

enabl es 37 coo rative vvork| en_,ot rrent of ., the
network and th EPSTN é'trbep f‘?grgeggspf% LFR‘C? vE §ﬁgl ins ound cont%SM %tignal

6 WO 99 33rpcessing. This represents the control 1@1@%1’05943 1
i nformation oves aNedesNEPYARYS Eilzp bEEkvd Lo il Idaedn BodmER S £Edn GALthSMS 20.

rhe Froure 2c Howled sl ailiony o %S ey ERSER i g s

a switching step tHkewchart. Step 130 involves base station control functions

23 including control of the base station radio and MS power and
24 timing. Step 132 is an Abis function which is a protocol

25- between the BTS and BSC. Steps 112 and 114 are information
26 transport steps over an exemplary El1l trunk. Step 134 is an
27 Abis function which is a protcol between the BTS and BSC.

28 Step 136 is a radio resource management (RR) procedure. Step
29 138 is an A function which is a protocol between the BSC and
30 MSC. Steps 118 and 120 are information transport steps over
31 an exemplary El1 trunk. Step 140 is an A function which is a
32 protcol between the BSC and MSC. Step 142 can represent a
33 variety of management procedures including radio resource

34 management (RR), mobility management (MM), call control (CC),
35 supplemental services (SS), and short message service (SMS).
36 Step 144 is SS7 protocol processing, which enables

37 cooperative interworking between other elements of the GSM
38 network and the PSTN. Step 126 sends the inbound signal



6 routes the outbound information to a correct destination. 7 Steps 154
and 156 are information transport steps over an 8 exenplary El trunk. Step
158-is a TRAU step. Steps 160 and 9 162 are information transport steps
over an exenplary E1 10 trunk. Step 164 interleaves the outbound

I nformati on. Swapeeis’30266 encodes t he outbound information. St@csussdspBaces
the' 12 out bound information into TDVA frames. Step 170 transnits .13 the

out bound”i nf or mek | dmfiormkBidh. ovdr an eXEmplEiryuiEs RBuhk obe an touthhonndt he
out bound si gnal PpaldestinBi@eassi Ng. Step 150 receives the outbound

i nformation from 16 an enpl. ar trunk. Step,172 is l, 17
processi ng, whi enabl g'i’ gg ¥3ﬁt‘€7e€# %Fﬁgsbg?ﬁé%lﬁs‘{ﬁb{%%%mn

el enents of the mmmdn%ndsmm ml\re@@psﬂhecanthwn@p#mataon from
vaL I let%/ of nmanagse e&lbﬁﬁidﬁ?eﬁllﬂﬁﬁmﬂl ngsﬁewl1?zl2@sresgwm@rﬁwwnhat
moby | i managengent a ontr ntal  servi

rressageyserw ge? %ff6t§§ Fgg%ﬂul&f’(ﬁ‘%“@? i 6R RS %?%‘f a‘ieoﬁt%ﬁlgtt\%ggh

t he MSC and- BSC.7 2$®mp3515andnusqmarmﬁm@m| tnanspexh @teps eyeroanr
an 24-exenpl ary g1 d ar§t ) éf@nks as’tegs figacison MRAGhst&p A &:dysotlealand

bet ween t he MSCBT %43 180 6 Lesgurce rnanagerrea
procedure. "Step 718 8, ?ﬁ'ﬁt?li‘ a?FRﬂﬂ cff -Fes °}5?’6t%?)| &Y Ehe

- BSC and BTS. St¥ps tmlhkand stp15€4 ainteéerkenvest the onthopedtinfamatipn. aftep
gxterrpl ar %/hElBégli r éi% eﬁbeaew%% So@EbcfﬁH& fﬂf&hh?ﬂtoﬂh' Cgtéﬁs a ey th‘a@hsBQne
et ween the an vo Vv ation cont.J,ol

functions incl df n® M lgf:' %3‘% %5&3?532 %B%Pt"'r-)r’ﬂ FFangpits
164 interl eavestd hd:lmubh:thbndndninfanhamn 33 ®|Sep0166 encodes the out bound

i nformation. Stgps 168 &h@ceaggéet@s fwmrm SRRETRAL Odyt Biithal Yonb 2R en

Step 170 35 transmts the  outbound
depi cts an enbotR nBROEESiNGaseSteR 1% ’f?ﬁ'ﬁl‘@? EBMHFE%?%% W§%W9%3-020§r°m
20b and perfor s t en iexempldrg8EL ntoumiat | Stey a0esisng 887 mrdtomeld

i nformation progesyyife bl terwork bt)é@n
96/ 35302 Sﬂ ssing, which enables coager? éB%/ %923 oﬁ_%Qg W

frequency (RF) f stathsd edrmRphe) ef the £ natyerk,and the £ hut (?é"qpnﬂaﬁnﬁan
i nformati on to ¥aclhrdpraseanti sevariédy & n%%ementEptbcé”m%(ﬁmﬂndi\rgs ratido

i nbound i nf or mejg Orfe@?:%rée hg@gaéﬁéﬂﬁ LR d g” F‘Hglahgﬂt' ng n%
format 5 information en frames decodes, an
dei nterl eaves t4e |mePﬁF6rﬁﬁ¥Yb?Psccﬂr}de§15’&¥&| RESERIC BPEVice. o Steppa76
108, and 110 of2%i dir @an?A- Bunction which is a protocol between the MSC and BSC.
23 Steps 154 and 156 are information transport steps over an
24 exemplary E1 trunk. Step 178 is an A function which is a
25 protcol between the MSC and BSC. Step 180 is a radio
26 resource managément procedure. Step 182 is an Abis function
27 which is a protcol between the BSC and BTS. Steps 160 and
28 162 are information transport steps over an exemplary El1
29 trunk. Step 184 is an Abis function which is a protcol
30 between the BSC and BTS. Step 186 involves base station
31 control functions including control of the radio and MS power

32 and timing. Step 164 interleaves the outbound information.
33 Step 166 encodes the outbound information. Steps 168 places
34 the outbound information into TDMA frames. Step 170

c 35 transmits the outbound information to MS 20.
36 Figure 3 depicts an embodiment of a base station that
* 37 communicates with MSs 20a, 20b and performs the inbound

38 information processing and outbound information processing.



8 TRX 250 is controlled by a cellular central processor 9 (CCPU 300
via a control bus (VME). CCPU 300 schedules all 10 information processing
and keeps track of communication with 11 M5 20. CCPU 300 al so controls a

trunk nodule (TM 400 via. 12 the VME bus. 13 TRX 250 then sends the
informati on t OWGNS/AB® via a data 14 bus (TDM), which contai nsl’@ﬂ'%ﬂﬂﬁ%’
subbusses. Each TRX 15 nodul e 250a-c can receive on any subbus and_|s, given

- a 16 predet er ni AedAsupdie Ereqpenay t&Feddstribrtian d??dc‘GeTR’FQOBmP!Wfleﬁ\/Iand
: 400I is adsgplhl St caﬁedrﬂﬁduée ifsduridnfdenation Med spate ti@nseeivér (TRX)

~ explained bel ow,

. determ nes whet he%kj?dojb lfgh&e Z{B%r %Qg%?%%%?% % ﬂ&oyyﬁggfggﬂa%jéo% and
cancel 1 ing, or int §F’P§§€°¥’Bﬁc¥h% * inforgataspohra £ foxmgt 157 and
124. 22 The odhlernatich or R @s50ptheasfrages s equdlizelsy B8cogesf camkd

as ;fol | ows. — TMAOQLRRELDY Uhved ftﬂ%%‘ﬂbropugd 1g§§oﬁ1ﬁﬁf%ﬁr€r f%egﬁgﬁ&iﬁgst@%eps

rate adaptation, correspon 15(()g t hen sends
i nformation to ‘FRXJ-QSG) 408, 2 q_Dl\ﬂ'%SIJ‘IOOPfI Rigrre ARy, encoding, fram ng
and RF 27 transug ssi on, TRRI 256 pid dtotkricl 1eticpg d6dellffar HehtraldptdCesstir

In particular, B d b :?vﬁf | &
212, 214 are couglplggge%’ 9‘ g‘}(%?s%:é%é&gfhugso es ggtlvel %JO% ?g&&ﬂﬂé‘& a611
218 serve as fil0 eﬂ@fpna@t‘gqn PRYOResSide aPAoKeaRs 'FF%EH%rﬁ éﬁ°6‘ﬁ‘“8h°?ﬁé°§a"ﬁieth

antenna since 33 tge pecei geplirTop el icontirolsi ot tfunuidinlier ANy 2083via .

frequency. Dis b its 220, 222 are used to 34 provide fan out of
recei ved RF m%"c?rrr&%’ &Mﬁéggof the 35 circuit 220, 222 outputs are fed t

a diversity swil3ch 224. TBE 350 sthen tasndsy rhes ipferration tg T #A0: viant data
processing i n 3.14 O8I (tgmiﬁlﬁﬁicmr&cﬁiﬂanalis 8i¥pui slbbdEsdrst EaeRePRI ON.

5" 38 m X ag@%‘é §Xc " ESHURNRA VeS oRVRRY ' JRSSES a‘?{bp'&% BiYER 204a

1 recei ved Si grieﬁ predekemmined csulhyes e sivichehensend yinf grmak ippxtosTM 400.
?5 8ure 5hdepl ctiy ThM 400. isFal é%hfﬂl@lﬂeggﬁb&ulbetﬂ%o@.ﬁ&ch tine/Epace
synchroni z | VErS 0 [ o { e

di stribution uI gwﬂ”fﬁﬁf l}l\ﬁlﬁﬁfgg’e&lo\yer s?f::§U §°§ %%%l%tb%r S?Erat:.on of
control 228 nori% oMY #RE anﬂn@emmm@cameg i GHaf 0@ osm%tpe;?fgﬁm any rate
degr aﬁlalsi3 I gn I fzot 8 adaptatiafip! ech@haafcﬁltmngonbfohneaalsfm efinetdohsi, ci ent

si gha egra | S Si switch 224 10 in

RF di stributi o%qm%%fcggﬁgéﬁgﬂge? tézf;sf eaﬁ%é i?i 9{%2 %‘ |

22 The outbound information process;ng is similarly

23 performed as follows. TM 400 performs, if reguired, the

24 interface functions and rate.adaptation, corresponding to
25 step 158. TM 400 then sends the information to TRX 250 via
26 TDM bus for interleaving, encoding, framing and RF

27 transmission, corresponding to steps 164, 166, 168, and 170.
28 In particular, Figure 4 depicts RF distribution module
29 210. Antennae 212, 214 are coupled to diplexers 216, 218
30 respectively. Diplexers 216, 218 serve as filters that

31 permit reception and transmission on the same antenna since
32 the receive frequenoy is disjoint from the transmit

33 fregquency. Distribution circuits 220, 222 are used to

34 provide fan out of received RF information. One of the

35 circuit 220, 222 outputs are fed to a diversity switch 224.
36 This switch 224 is controlled by downstream processing in
37 order to select antenna 212, 214 with the best reception. 1In
38 mnixer 226, a 13MHz clock frequency is superimposed on the



11 communi cation and reception aspect is discussed in detail in 12 SPREAD
SPECTRUM COMMUNI CATI ON NETWORK W TH ADAPTI VE FREQUENCY 13 AGQ LITY, U S.
Ser. No. 08/434,597, filed on May 4, 1995, 14 Attorney docket No. A-60820.
15 Once the inbound information is received at TRX 250 and 16
converted toWP¥RSWBand frequency, a GSM baseband nodul e 238CIPS96SMBor ns a
QVBK. procedure to obtain TDVA frame data. ,GSM_18 baseband nodul e 230 can
per for m bot h ihb&FaFei¥eRogigan oke 1By netwonize, §orpstrem flemaiFs such as
guadr at ur e- pheesse IRXf @soat i on as 20 well as outbound nodul ation resulting

In a baseband 1 fre - at ' | I OS2
Is 22 the Analo Dev?ggggﬁD?Oﬁsgﬁ%mﬂwﬁiéér%Légﬁ es§§ﬂﬂ ¢

i nbound i nf or rfat %%?%farpFExa???ysﬂcﬁﬁ%é%ilﬁg'pa?*h%iY%FszifFY Fontrpiyges

t he processi ng | dad coupliedstgnthe (RPcHstiridputipachoddle i 510litac twontdoln

detail in SP D | GATI : VWORK+ P . S.

Ser. No. 08/ E, @ig%ﬁ# dw 5{?&3/0}12’%55? ;Attog%%cm?%ﬁgglo.
One exanpl e of? 28NCYBANA FEFRAYRY §ignalvdiokdekert £igral agrafatispen THMA
time 29 slotstEoxr exanplOSPasvérsity? vhnt2old. 228ddetectd biptdicidft38igndMA

tinme slots to StLi 0. r : DIVH)( 2 n
distribute thegai ??%%%g{ﬁ??,ﬁnt %ﬁa%@tzn’ﬁ?%ezr%sdf 1§;‘2£’E§§ %t%%%rbw"o?cét%gﬁﬁg
256, 260 conpt®t dn RE- Aigbuhbubion ingdilen2ilOn ter seteat mptenna 29d4nd The RF
i nformati on tax1 t komhbhiddtibhsan®receptionOaspetbol8ddisdwisEd 19 detail in

P, The a7 13 nfsraap: Epecinyl SAMAARAN RenibRk VP hlsitve Srkolfoncy

strings. Onéd3%exAFFETYRaV-ReorRer wdie. 08/943436Rd, afiled on May 4, 1995,
9 WQ4906/at%dRRey docket No. A-60820. PCT/ US96/ 05943

TOMA time o1 % o o OBESnEhRDRd ShezhasdEn (R cFettiRl as’ Ry 280 ana
performed i niar gon¥erknd tacarkasghind) frequepsyndai @Srhasshand nogundechsed
to MUX/ DMUX 232, pelicobmd aUGHER! dulie koTepthehSTima f SFdRel [d¥hal." 2BBH,

sends themtq 6 M ban 230 and the di st rjbutiqn dul e
7 210 for tr;}'nss mg?§F§§§88%°9u?g (Feqafh)?ef Grf“sgaggcﬁl’:%%‘ﬂ'“# (f*e ?‘tg§9
type of 9 nodif aresuitingt ip| tncphkass anst guadratuneophase cinfsauiakgonoas
techni ques ar® peeiibhe. ohEboedd Hbdu1483Mnb 228028 ing oMy &S 1sebhng30 can be

Leh 25es Choa DB TERbRty Y 18 BSOS ThatObotksPRE L ol 1Y BurBlEe PRE
22 the Analog Devices AD7002. Then MUX/DMUX 252 directs the
23 inbound information to a plurality of processing paths to
' 24 distribute the proceésing load. The signal processing aspect
25 is discussed in detail in SPREAD SPECTRUM COMMUNICATION  °
26 NETWORK SIGNAL PROCESSOR, U.S. Ser. No. 08/434,554, filed on
27 May 4, 1995, Attorney docket No. A-60910. One example of
28 demultiplexing that works well is to send all even TDMA time
29 slots to a first DSP string 254, 256, and to send all odd
30 TDMA time slots to a second DSP string 258, 260. However,
31 MUX/DMUX 252 can distribute the information to any number of
32 DSP strings. Once DSPs 256, 260 complete the inbound
33 information processing, they send the information to the TDM
34 Dbus.
35 For outbound information processing, DSPs 256, 260
36 receive outbhound information from the TDM bus. The
) 37 information is divided among a plurality of processing
38 strings. One example that works well is to send all even



13 can be replaced or supplenmented with procedures to perform 14 CDVA
Thus, the nodul ar architecture is capable of 15 perform ng as any type of
base station for a variety of 16 different types of networks. 17 A
Real Tine Processor (RTP) 262 provisions and controls 18 DSPs 254, 256,
258, 260 in orwerssnsseschedul e information 19 processing. RTP PEUUINQ43
performs power control and 20 neasurenent preprocessing and |ink access
prot ocol s (LAPI)r) PIMA crimenfsdotrst ona ef frst RER Erdngadst ¢ #Foctansh to send

Mor eover, ? 2671 K&fPSroMaAEdnafl si 80O URS 4 nfediomat bep ﬁﬂﬂnwtiam,n¢523 The
[ nformatlon to

urt her enhance TRX_.250 effi ci 8NGY (3N e
conmuni cation of | PERRAREING FPnREFSRTER b’ht%aoﬁ?né'e%gna rma ﬁ%)ir#}b\?er t he
TDM bus. 26 4 RIRtBMa dmforinetion iorpresenteoteaMPEADMIE 253y Waich) 7
bus wi th CCPU 3901m@i@1 RGRls/ thel Eiﬁéusib@@&:é rﬁfrrﬁ@ﬁidﬁﬁﬁaﬂ&sr agaidl then to

operating para nd rocessin |re o LN [

control inform }a&é@ EPFB% g%# 31 I&é Bgmééwg""?&w ribdule

i nformation col Veczml mmmsasom wel | as ot her packetized information
fromthe M5, Begause 32mE{&Fé A% b@mi RE0AESEPL 1SSk iforT MRS Oangneype rue RTP

262 is a 33 dedjicate oco(a!gz%rul E?pa'i%%r"gge or&&e&k%%& Scd%k. gcell

predi cabl e and 9 ua‘?‘% Iy SO ver nmcr
confi gurations106 teehmiquéERérecpessébieca Fer mmpldeSMeb%Wd RYVEFEST

37 rapidly. Inqgi Cﬁ@&eéén %wffewi%ébaoaﬁ sﬁbﬁlém&i’c’ﬁd siitangt Borvertgt dor

attenuates wt res

10 Wolde/ B fng' BV, Gna’ BB £5%)'456, 258, 260 program memary.
-1 nmicrocell coasi guanthemsepiagceukqm'l seppiepented witkh pracedures bo gerformg
and error Checihngcbﬁaor dﬂ{ué O tideabahehy a?&@gaa&dﬂéelusaapé\bwrwﬁntlonal

radio architecture la ‘4 proc ssing.power t.0 handl

statistics gat fer| Hﬁrg?f’ﬁ{‘? 25 e YBF b?’Tﬁe fﬁtﬁogcg?F %Pgur%t ion’
and may drop thé 6diEfexenttypes lofvoekivorkhdy | eft the service. The

i nvention 7 ovgpcones tﬁeaéupq%% Woeusgbﬁ bmwozerzo%awaﬂoﬁapam%oﬁcx&ls

TRX 250 to provi deggr réﬁqgtsss;ugg&_r c?,ﬁégrif | ?H%Mﬁ':‘?or?nd

frequent stati i c goa
distribute pr odesspngcw\mg.ll RIIRd 268! egapepﬁrﬁ@m mﬂyeﬂfaﬂ@t?@lmh@e t he

tasks can be nggt ﬂgaﬁﬁféﬁéﬁﬁnﬂﬁéﬁ%%bkgﬁEﬁg ah8l Bigt HHRsERYroe6EoLs ALARDN)
S50 12 067 Tooal b AR BB b L iRt St
RTP 262 keeps track of inbound information and outbound
23 information to further enhance TRX 250 efficiency and permit
24 the comﬁunication of inbound information and outbound
25 information over the TDM bus.
26 RTP 262 communicates control 1nformatlon over the VME
27 bus with CCPU 300, and receives instructions from CCPU 300
28 regarding operating parameters and processing requirements.
29 Included in this control information is base station radio
30 and MS power and timing information collected by TRX 250 as
31 well as other packetized information from the MS. Because
32 RTP 262 is incorporated in TRX 250, and since RTP 262 is a
33 dedicated processor, the TRX processing performance is
34 predicable and guaranteed.
35 RTP 262 is also very useful in microcell configurations
36 where a TRX service areé is small and the signal degrades
37 rapidly. In microcell configurations, the signal strength
38 rapidly attenuates with respect to distance. As a result,

i

10



15 nunber of TRX cards increases, the processing power scales 16
proportional ly. By perform ng the processing tasks in the 17 TRX, the

control traffic is mnimzed between the TRX and 18 CPU, and the CPU | oad
is not significantly increased with 19 additional TRXs. 20 Figure 6
depi cts CCPU 39@96/3830¥VE i nterface 302 is 21 coupl ed to the VRET/HESHS
buffers all communication 22 therewith. A redundancy control 304 is coupl ed
to interface 23 130Ritpocell t esnf igwriatdons3fhdy aneogtd rd aia'yofeeqhbnhesbat'mgics

R Sedel §0|6§r ecel ve‘g %‘ﬂd II Phse ggggt anwlt%ata?r é&)‘dﬁ'&e%g flfa

bus. Processor packeti ze I nf ormati qon

call is placed. 3Pr5Best®s- 308 %”P‘(ﬁﬂt%?é radigj yrehiteriurs: fagks: 'ﬁ@ecal I
~and configures IM ﬁﬁoéeﬂsmgmmrmiﬁmmhe £abduent tsﬂaﬂi@tibédgathenihg,with

~ 29 processor 30§ B BE i *Rx%%%lé@ﬂ?'&&ngi% tinenatel by arop

- functions reqwred |n as maintalnin |ve
M5 i nformation Bat¥8, vaich ahdhaveflzeadys BF tHem, S%HY&-"& hel"[Ihe nventlon
- informati on. Mreoveercomeatthy gradessinyohkirgle elsy ZannpdtB,tlpgoREBsmsz 306

. can provide BCF C s 136,
142, 174, 35 188) ERK 2RO 3% Brovige ProskBsig q‘ock dsﬁpdnifal:ié Birbpbep

correl ates the & gﬁanW‘E‘ﬁa ons and fxeayents skakistics meﬁ'?-"gs dat a

transfer cli ockao t 0 conkepnzéheserdvack the gouli tordiSfr el prdceEEPhYy 3p6wer

al so has a yarl ggéoggiééa{é”pfmgﬁsﬂﬁg tasks to where the tagks 6@86?8515051:

11
1 such as DRAMlﬁloﬁfﬁ{iﬁ%ﬁnﬁ%Yn:E%rmeda spar@ pbryleIRY fonfiguratien; RER
RS232, and et hasnets3l6an3even perfuorm @ddf tfer Abcessarie Furidtddnse sowthat ca

several CCPUs. 124 BeBsh! 350 O{saﬁi%;ﬁl Q%‘ﬁ'regcpuﬁ EQClé@ed '?at‘lh%n%é’low, when the

flexibility 5 and I'ncreased ce rocessing p en
station i s coupPedniBbse,ef aTR’ét‘Pﬁé?d%é{’\%'PEséﬁenﬁh? spr‘?&‘?rﬁsrlé!g P°HP§C§§§1%§]

power is usefuhet OpeepoLit ieh&1 1y 00 B paitd ot RgUtHe Sprrddedsitig ®askandint the

control TM 400 ,sw I N el.
depi ct TM 400. 27 &?%é ﬁ%ar?g‘?&%%%f% 13%1@{9m17ed a]%%‘%w %RL4S§H %’n ch
is coupled to B§t thHe g tiye [GRU f](ﬂaddétsanaﬁdstﬁél%@%}é’ figcreasedoyith
Ti me/ space sw teh 2dai€iohslomab) e of routing information between the TDM

'?':J?re/ ;gaggog\?\ns g’L jgg |g§%§%cr| b%éé%’@;%cﬁgggggdl ngs\giﬁ Aﬁt?hq-’aefjga&%?mum éat I on
data rates and23wi cenpiedate|the SME hus gadi buffers all communication

22 therewith. A redundancy control 304 is coupled to interface
23 302 to monitor interface 302 and to take over if necessary.
24 Processor 306 is coupled to interface 302 to communicate over
25 the VME bus. Processor 306 receives the packetized

26 information from a MS when a call is placed. Processor 306
27 controls the signalling path of the call and configures TM
28 400 to accommodate the call switching. Additionally,

29 processor 306 performs many of the housekeeping and

30 scheduling functions required in the BS such as maintaining a
31 record of active MSs, MS information rates, call connection
32 information, and other information. Moreover, relating back
33 to Figures 2B and 2D, processor 306 can provide BCF, RR, MM,
34 8s, cCc, or SMS functions if desired (steps 136, 142, 174,

35 180). Clock adjust 308 receives a clock signal and

36 correlates the signal with other tracking information, such
37 as data transfer clocks, to conform the clock to a uniform
38 standard. CCPU 300 also has a variety of ports for modules

11



17 of perform ng these functions can be used in the present 18 invention,
such as the 3C Ltd: C3280 processor. 19 Ti me/ space swi tch 402 has many
ports as shown in Figure 20 8. A PCMinput port is coupled to all 16 TDM
subbusses, 21 which can each transfer 8Mps. In essence, tinme/space switch
22 402 can conwmessdor with up to 16 nodul es such as TRXs, ot PET/USHEODNS, or
any ot her type nodul es attached to the TDM bus. A 24 | arger nunber is

possi bl e if tink/spite aswDRAM 3002, i E123h gweronyu3dd,ta spaxe auart 3dde £por IBE,

and the TDM buszi ss@dr C@if RguBad hAa hedMeeredn sTer.e subbusses. 27
Tlrre/space swi tgh 402 orts_nmany of the swit, hn 8 functions des

'n CELLULAR PRI VATE BRZ?% ERREARPERC 1ons GeBtrdbea %8% YA SRIET ?;ég{]
May 4, 1995, At4 ormmw@@keﬂdmmwm MHWEWMVAPQAMUSSEQ
FOR AN 31 | NTELS.| (bl i%EGHedUc&xtr%I Me&%%oﬁéﬁa fimh&d 1 Maked, 32

1995, Attorney base station i

coni gured o’ pbr (SR dEnFREPLERCE? o%%ve%w%iesag&t‘g? s PehrRL

functions of a Telpugcessiby pawevcis Wsefwbto cooydhinatei mbzama @k oykbound

36 . Pr oce%orimﬁ-ﬂah%uphﬁé £8 LOMBLSIPAGE 490 tsﬁhtéﬂﬁn%:\% %Es%%ﬁ.eéd g
ps Pa an

CPU360Y and CP (S)bZ ut ports and further coupled to 38
Pat hZ out put poTt ‘shown. Processor 404 _
12 W6/ 3530Figures 7 and 8 depict TM 400. At the IREWtUSEIU5900

or oV ded L0 pert ors o Aac)Pace sl JEu 4dy 52’2“”‘ s cOREREI RS wotnibhel 2on
BT e e O 0G0 PO °ERE e 1 3o FeBteBhpe ipe/space suitch
i nt erwor ki ng b3 wetop c:tsne:apabéaeqfsrotﬁtﬁlg tinf ogBkitnennbekwaenl ithee TPETKus,

Nor eover, procgsgs rcﬁé‘és@r %QV' ﬂﬁﬁeﬁfé&é'ﬁlétnl’e‘i-sp&%esﬁhégnéﬂ?@tttdo%-f.
dedi cat ed to t and,beconges

i ncreases. 8 c"é’é“ﬁflspﬁﬁ’ﬁ gwd °§ef%§%§e<fﬁfﬁg’98cg?rﬁﬁﬁl?féc‘?”fﬂ'mﬁvltﬁ’oétﬁnd '
9 helps redchEGI atagmmnigadionpdate patémrarmhewitch tapabibitis.SSAny device

signalling. Ifyprqi® rf%ﬂﬁ.ﬁ%stﬂgséSfﬁi%tfcﬁﬂ#“c"aﬁdbeaﬂgeéllﬁ 3 Pr3dents

present in the onfl ura.tlon p ocess 2 be omtted since
CCPU 300 i ncl ‘%’5‘@?? §Bﬁp‘f o1 M 6258n8¥3? $Mctions. 14
Framers 410, 412 are c@iplegépacet swmtslpam;a shaist sang0potds vas shdhps ifir Figure

ports TxA and éﬁxBa Jheg m%nP goﬁl i$ ddeed hRhe1ebtu Célfbﬂ?:%ses,
nodi fied for terface ra 7 Frarrer@410 412 are confjgu

comuni cate W ﬂv1 gt Fan ﬁ@f’ﬁopﬁa‘é’?%ﬁarﬁ Reich IRs eSS, ﬁ@écePEXitCh
22

PSTN, or 402 can communicate with up to 16 modules such as TRXs, other
23 TMs, of any other type modules attached to the TDM bus. A
24 larger number is poséible if time/space switch 402 is
25 configured to have even more ports and the TDM bus is
26 configured to have even more subbusses.

27 Time/space switch 402 supports many of the switching

28 functions described in CELLULAR PRIVATE BRANCH EXCHANGES,

29 U.S. Ser. No. 08/435,709, filed on May 4, 1995, Attorney

30 docket No. WAVEP00L, and METHODS AND APPARATUSSES FOR AN

31 INTELLIGENT SWITCH, U.S. Ser. No. 08/435,838, filed on May 4,
32 1995, Attorney docket No. WAVEP0O4. Moreover, when the base
33 station is configured to perform switching functions, the

34 base station can perform functions of a cellular PBX, a local
35 loop, or other similar functions. '
36 Processor 404 is coupled to time/space switch 402 via

37 8Mbps CPU360Y and CPU360Z input ports, and further coupled to
38 8Mbps PathY and PathZ output ports, as shown. Processor 404

12



19 others. Since the base station can be configured to perform 20 the
functions of a BTS, BSC, or MSC, the type of interface 21 may be changed to
accommodat e the particular required 22 interface function. For exanple,
framers 410, 412 shown in 23 Figure 7 can interface with an E1 at 2Mops, a
Tl at 24 1.544M@P6BESHEO at 64Kbps, or other digital interfacePCPASININS
DSPs 420a-f are coupled to tinme/space swtch via 8Mips 26 PathY and pat hZ
out put ports. DSPsist2@tsd aompledy tor NME BUsyaas eshowf inyFdgnsas?i ncPXRRSRFOT

tsrgﬂsggdtehgg;ezgdgggﬂi%edr&&oncﬁgﬁggﬁ“ﬁro&Sc&[ﬁ fgﬁ:foc%BQih L fmémm

u |

respective 30 fancP¥SH °°3ﬁ1ei’}‘ﬁ-r’-‘8ﬁréh8n FS g%fgﬁ (ﬁ-ﬂqog%lrp % %r%iessing
ti me/ space switéh df@bles qmmmepannzwmnqndmwaeyzother atenenisiafed
above with ref eéenﬁﬁet@sf'M%&Aanhhﬁhé?’r’é@ﬂu' Ngsk-ddviedy, rr@h.-beasebﬁcmm ng

may: seneti mes |nclude C lin ste toa

adapt ati on TRAU®( s?‘é‘b" 1%17 tranhugﬁﬁepg'?%?ﬁ?g’é? \%iﬁf‘ fjlfngﬁsg‘ﬁgt ?Vﬁ? the TH
Ti me/ space 36 sWi t 4004014 reexrimess scededohs stye anwnliex MICTHS 3091'9%%?5{ he 37
VME bus, instrugt i BgotsdEd:s RASE 3Wc! cBrd83 ¥Bag ﬁﬁbmdlcféng&n@feenmmo and
13 WO 96/ 35302 UE é 943

1 When ech8 cBRIRF Fefpcs Jatengy,enfi tmproye s%%om&cez PEnget

requi red, tinmelopass#dveigialiihg.oullfsprhbogol npxeerssing s aODSPqu-'D!'QQ) and
perfgrmf the grﬁeSé'teapu%dl n%%ehlﬂe&ﬁ ﬁﬁéf@oﬁﬁ; FurkdQan,, tﬂé%%?éceéé”&‘e
may be from5 zero to any nunber .as requir of essin

the DSPs 420a- Fzrra9°‘éa¥?§/ HR T thed, s ﬁﬂsee 91% ﬁ&@‘&? g? i‘rﬁ#‘% £k
DSP1611 or Tl INS3géfH@rming aydrneEmalt lfanctscﬂqnsed 8 processing functlon 9

Wth regard tosghe TRAUEunGEd t Ry OGR4 €815 &b
voi ce at 16Kbp whil e t%e PST%lgéoang?%g/rg?%gléec?s 64Kl ’&;@;E:%s%“ 20, 2

modi fi es the cofpr%idi 2HPRS, EEARSY. POXES %A AP Tf e h&SoRP Bbo
can al so 13 actzenmintérface ataﬂ.tec,ha:ug:e caat heenodifiedtfzy sumyhiatefkbpe, rdte.

16Kbps and 64KppS. play re rlﬁl a%e@og %fsrea né&réammc%@f &:ieh other
ow 6' S 1S ur

switching at 1 rat es | nvention.
aspects of thel8ubPeUHREHE ’Eﬁ”r%t S}Ths Rt BhPRY- a‘?%c'lf?“stﬁs@faixbeasm'ﬁrrgf a
conmuni cati on a9 datherbed sihade e:mmbIbaselQtaulbeﬁmsoejaxcmfagueadstoweefcrm

assenbl ed int 0%6 SERQUPLACERhS b5 ARAS, IBER, SbE e, the5pEPbeS intbi-face
aspect, the Dszi may be changed to accommodate the particular required

22 interface function. For example, framers 410, 412 shown in
23 Figure 7 can interface with an El1 at 2Mbps, a Tl at

24 1.544Mbps, DSO at 64Kbps, or other digital interface.

25 DSPs 420a-f are coupled to timé/space switch via 8Mbps
26 PathY and pathZ output ports. DSPs 420a-f can perform a

27 variety of functions iﬁcluding transcode rate adaptation,

28 echo cancelling, or other special functions such as those

29 described below. Once DSPs 420a-f complete their respective
30 functions, the information is then delivered back to

31 time/space switch 402 via pathY and pathZ input ports.

32 As explained above with reference to Figure 23, the

33 required information processing may sometimes include echo
34 cancelling (step 124), transcode rate adaptation TRAU (step
35 116), or other internetwork functions (IWF). Time/space

36 switch 402 receives control signals from CCPU 300 over the
37 VME bus, instructing time/space switch 402 what to switch or
38 connect.
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21 420a-f are enployed to assenbl e sub-64Kbps data streans into 22 DSO data
streans to send to other network el enents, and to 23 di sassenbl e DSO dat a
stkeans from ot her network el enents. 24 For exanple, Figure 9A shows an
8-bit 64Kbps DSO data stream 25 502 containing 4 16Kbps data streams (W,
WV, W3, W) awWo9Bs3® 8-bit 64Kbps DSO data stream 504 cont aiPGCTAFIHSBROPS
dat’a 27 streams (W, W2, W8, W, Wb, W, W, WB). This pernmts 28 either 4
16Kbps calls ort 8 8Kbp§7heal pche ccanceldrimgni satedadaptakkons, ¥ sopsookher
Etsgeg”% WhtEFE @n\ﬂﬂdt@.taw by Q%U}ﬁif Qﬁ'nieé%ﬁabé Wpﬁ%}{ timit rdutesV Ehe the
ata stream can ntakn . a | a sirea
W th predeterm@ne&nfcf%g?? 3§° a @&rzﬁ% gﬁrgéﬁlﬁaﬁé %%%ﬁg?‘%zoa‘{‘% can
be configured td Cﬁh%rfbhﬁreh@%lsﬁ;é?ﬂﬁ%/‘:@ﬁé di sheuever vy thans may be frem
ggg 2!230\/\/{ Ih tte the %&&é&baﬁ dﬁﬁxﬁa?i fﬁ{iﬁ@ﬁ&-@d%&b%&%ﬁﬁéﬁ&@ﬁ Barivah,
a ISI r rform.the Lcation
configured with 4% k%% ﬁ%gapgrﬁiy W&' gatc‘)' 8 #l?%?cefﬁ(%ll %Engﬁgg&%\h’l)
are buffers for7 stasr AT§Tt P8PY61H or TI TMS320052 to perform the reguired
V\l) 96/ 35302 processing function. PCT/ USQG/ 05943 1 streans

and nunber 5 (Np) is f toring,the DSP
function buffel\gsrrermry%rrifﬁﬁp 1gd %%@gﬂsﬁo%b%%%sﬁ%ﬂ IS map

to buffer MB mm@;mwates qommgﬂ?aﬁ voicef ftr LARbPY twimlglwt&ﬁyPﬁ‘EBpD%
can be progranged u&erfacerusm&% s paﬂslpowbaﬁbaﬂfaﬁé lmé*r@d:@eeageeﬁdw e

for 6 mapping |nfor on, | 64Kbps t 7 520
i s where tinme/%HalSCHP ﬁo?"p%(;%ﬁaﬁf SHRNIE s 8€ ISSEi gctbln%f romthe
TDM bus. St eplszzaommeﬁasedesra‘@el ghangeg befivgen any sl@itﬁtﬁ espcbsa54§51ap$.
via PcnQut 4- 7 sand 1R%pé Qﬁdla4 hY. In step 524, CCPU 300 sends a nap

via the VME b toll elect 20a-f _t oqr ans MapRI

function into Epmgﬁ 13’?\? t °vepor"f’i 8@%&13752‘:?7 cslscg{)l%cg‘?‘g?nﬁifi on
13 into bufferlévl mqsebenwrmm iss hdicagurei of ctheuinventions bBWeer M
via PathY or Hat hagpectisTBESERE Csiid b0 dnrobARt 16n SRR R iy et he

rapoi g 1 om LA R e SO T sl Lt pranald Bl eysll
buffer M3 vi a 128 Ruabré48bpPadatra tstreansy @@a@e sﬁﬁemhlqu)zmtﬂ@psitszdpéﬂf%%
19 the mappi rmafremmuf bataMBtiéa¥. ToolRRonpdiSR! ERIE rua%é& V\Atatehgspéhe
DSP 420 shoul |nu% Under ﬂo}é@ 21 ci n’%grrstag ?‘EK ﬁi?e % nto
cont i nuousl y f BFRRETBHOYRS LY ASRE™PIG, SHB UL Hi%RM 4 B oF
if the DSP is 22 DSO data streams to send to other network elements, and to
23 disassemble DSO data streams from other network elements.
24 For example, Figure 9a shows an 8-bit 64Kbps DSO data stream
25 502 containing 4 16Kbps dej:a streams® (W1, W2, W3, W4) and an
26 8-bit 64Kbps DSO data stream 504 containing 8 8Kbps data
27 streams (W1, W2, W3, W4, WS, W6, W7, W8). This pernits
28 either 4 16Kbps calls or 8 8Kbps calls to be communicated in
29 a single DSO data stream, where conventionally only one call
30 is supported. Moreover, the DS0 data stream can contain a
31 lesser number by padding the data streams with predetermined
32 bits.
33 Figure 9B depicts how DSPs 420a-f can be configured to
34 perform the assembly and disassembly required to read and
35 write the sub-64Kbps data streams into 64Kbps data streams.
36 Each DSP 420 that is instructed to perform the communication
37 has its memory configured with 4 buffers and a map, where the
38 first 4 (M1, M2, M3, M4) are buffers for storing the data
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23 instructed to end, step 534 sends the processing to step 536 24 where
the processing ends. Thereafter, DSP 420 is free to 25 perform ot her
processi ng. 26 Second, to conply with GSM speech is sanmpled by M5 20
27 at 64Kbps and conpressed to 13.2Kbps data streans using 28 standard
vocoder al goriwawesssbhe i nformation is then sent to 29 BTS 40PQI/ESHR05943
communi cati on. Each inbound 13.2Kbps data 30 streamis received by TRX 250
and typical |y packstreans amd3hubbkbps (M5h s risumsdoringuthe Remeh MRS He0.

33 GaKbps. éﬁgairgﬁ‘éff*e‘?&r‘p% SO R D Mt A
perforned. HowederSh ?ﬁ?ﬁ%gﬁ%&‘ﬁrngénﬁoﬂa?%e%% g’ﬁ;‘%%}(é' g‘? évﬁ’ﬁgf%ée{]nﬁé is
routing calls as Shigpeed 3EKipL e M36 adtheugh Ars mm;ggaqudpﬁ@rogrammed-
unnecessary ratg CONVergi RS o' is a £18kEnSPE UULEASMGY theaPPocEdiraTRY a

call i< mede 1gm 38 o TS0 8 2028 S 08Eend 0B o e Ly, ster
PCT/ US96/ 05943 71 saeris (xdlereaa:mafspbspasnimh 1402 4eReiwesstipeysiotg e t he
2 inbound inf OE”BH['.PM‘#EB& Wa-dl the MBM2Pas bacé‘téiﬂtsz(ims@ﬂ:éﬁeé adsivddtime

as out bound i nfornatt on

second Thi's chi ng
i s expl ai ned bePovFiPth "F‘éfséﬁ'ltﬁﬁ,t@dt 8§58 4%P§u$e‘§ialz?ﬁ“|9u§ﬁ ﬂgDP %r%ver
this type of suotchatl¥i s ¥n stey 1524 ,e20PUi 320 sendEEIa_mlanRVﬁRI g EVIIRANGH to

EXCHANGES, U. S;47 79 :
docket 8 No. mk%Ep%{“% '%E‘Tﬁ% N th“‘-pﬁ\%%%stgg AR A%‘t‘g‘?ﬂ% o
SWTCH U.S. S&g. oWem P shifts.a BATMSGD LT {0 tifs &LPG, E%’HB%?&“
No. WAVEP0OO4. 1% lnto'lﬂnefm M1 odtiileg ih@ornabiorars ddesmgbshpétedrmtl from

12, vari ety of 191 Nk Yy el PRS0 BRLHEDLL o Sigdraltel But EHUAGSA! sty

with a base statlon first

second 20b
are communi cat fRg ##8 FP%"%‘?’-ﬁﬁﬁ é:hPSma’PRX“ESﬁE"maWﬂfWrt H’Pnté’ yPngI ég @/350
string 254, 2566 tERiFEP d Gortiidmefcaher etreveldtheinfitrmatdodatiaterbaffer 32
V5 20a, and 17471 NGRs PENThedns Al HAUBA1hE! OR IPELS bt ﬁ%omfw@r% via
Since 18 the |nbounﬁ nd out bound i nfornmafion | and I S

a
rout ed i nbound1&ndPatebemPatihhit? é’—lg‘ielﬁﬁpécbs?”g‘i‘fl? rﬁj’z'lt P 33asP Srns
need to be pachked théom&ppikdErantmifercHm toAss 2] stapoisddr deterpinesif a

(LSt 18 200, 29 AREER M 38 o SRouSHIALETIATD Uik AobeRl ® T
dat a fron1f|rs?1NB°2E°“@§%P¢?P§WKP§§SP2 WPHAA ﬁﬂﬂt%WH§¥§$¥u?r°Fe§§ SOFPAon
25 informatiog2t cafaother1ddP wduldigoatdniben Howsemond AVBh20DSP is
23 instructed to. end, step 534 sends the probessing to step 536
24 where the processing ends. Thereafter, DSP 420 is free to
25 perform other processing.
26 Second, to comply with GSM, speech is sampled by Ms 20
27 at 64Kbps and compressed to 13.2Kbps data streams using
' 28 standard vocoder algorithms. The information is then sent to
29 BTS 40 via RF communication. Each inbound 13.2Kbps data
30 stream is received by TRX 250 and typically packed into a
31 16Kbps data stream and routed within BTS 40. In conventional
32 equipment, these 16Kbps data streams are decompressed to
33 64Kbps and transferred to an MSC where standard. 64Kbps
34 switching is .performed. However, the present invention is
35 capable of intelligently routing calls at 8Kbps, 16Kbps, or
36 other rates, thus avoiding unnecessary rate conversions.
37 This second aspect is apparent when a call is made from
38 a first MS 20a to a second MS 20b within the base station
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26 Since the inbound and out bound information are processed by 27
different DSP strings, the information is packed into a 28 16Kbps data
stream for comuni cati on between the DSP strings. 29 Mreover, in one
case, the first DSP string communi cates the 30 information to the second
DSP string ovWO9BEOAIDM bus. As 31 still another exanpl e, PET/ES%HPIE NS
20a is conmunicating 32 wth a first TRX 250a and a second M5 20c is
comuni cati ng 33 service aresond TLRE/2Pobe $Vitch AR BEYasAmply coeute thee 34

i nbound i nf or mat i @ALESHARA Sﬁ'ifbx‘ﬂat‘i'oﬁ eB8m TEhE beisrd0 »@e@@adb'arax a8t &%&b,tne

which treats i bound i for

I nbound and ou%b?@ﬂﬁ BT He ei§g°nﬂ?€t%’§n€°&"v&? dFFF@?g 1{:5‘#‘& [iﬁ‘é's
i nformation i s4pat¥pe ¢htewitddngl drbpyplained thelov Mithcvafienence it -
between TRXs. sNof@gtilé@é 14A-D and 15A-D. Moreover, this type &8 switching Y€

eva oe do nof SERFLRRE TRiaNEA 4n FELLURARFRIVATE SRANGH miohiiee, v.s.

exanpl es do no¥ déennﬂ‘@ssﬂﬁlrféﬁrﬂﬂér:nﬁﬂe@ oR MR 4Kh3IS954 Attorney qlaaket)
depi cts how t hg nREY| wAvEsEhISC Andd MeTROBS CAND eﬁ#ﬁﬁl&i@fssh‘berﬁVﬁ@th@fEﬂﬁGENT

I npl emented wi {h b d a, VMVE S ut i nodul Ois
coupled to TRXE7 g‘gg@ﬁ #0?6'2% % sN&ju Pzg?'? %F?bg rft g Bl\ﬂﬁﬁsgangs e VME
bus. 8 | n par@Pcubttormapagiet N H&@EEQGﬁl ed to the TDM bus and 9 RTP
262 is coupl edito the M\E duss rGGlEQn OQuhétf&th&aﬁﬁ d180lBe b&ﬁf%@% aA

| ock dul 7 b f
cl ock whi ch alPovkSFFE giu%ﬁg - “pye, gobEadtnd ', WachRbRTs Phafiaten on
TM 400 i s coupBedcommunic¢afiion MithDe baseastatien vwlz'obusxampge; elfi (fémsa S
a one- 14 TRX1BTSM§Opda idild @ocondl BB b6bahSe &ﬁﬂ?fltﬁﬁ%ﬁthﬂg':wﬂtﬁea dingh

Fi gure 11 de C rci roduct that. encloses .the L0 bas

ol o conPhg! o (PRIEY Gl leRYRh ERRGLS B4 WG ard, 20k Fhe 3%?3’

al one unit, oR6castbingroean ereaedventhe ipbepndrdateadromofivepl ¥ 298, iamdt he

Igrerlo d. nI\/br2 govgﬁvi fR¥n %%@Lﬁ woh%behaaeﬂnfgﬂﬁwmﬂa?boﬁbhoha m@sﬁﬂs%).l $,signlee
Vi | | | U N

L Gohy) aar 8! PR Iabugt ar BRtRBhnt: afSTATIET e 92, L3 Rphs” lanl B

12 23 depi ct s19 broeted ainkpundawindgosthhmmd witddpus single DB, stzmimy ikase

station confi gor agbes @wl Aééaptﬂoom»ecgaciaea&\@&@mm%tseda’ea set&ski NGis

Possi bl e unceiontrotiy SpmplifTar 8oetele HiF U el d<hlopia e fun Hre”
BSC/ MBC, and 22 communlcatlng with a single TRX 250a, but with different DSP
23 strings, TRX 250a may receive the inbound data from first Ms
24 20a in one DSP string, and then send it as outbound
25 information to another DSP string and then to second MS 205.
26 Since the inbound and outbound information are processed by
27 different DSP strings, the information is packed into a
28 16Kbps data stream for communication between the DSP strings.
29 Moreover, in one case, the first DSP string communicates the
30 information to the second DSP string over the TDM bus. As
31 still another example, if a first MS 20a is communicating
32 with a first TRX 250a and a second MS 20c is communicating
33 with a second TRX 250b, first TRX 250a may receive the
34 inbound information and send it via the TDM bus to second TRX
35 250b, which treats it as outbound information to second MS
36 20c. Since the inbound and outbound information are
37 processed by different TRXs, the information is packed into a
38 16Kbps data stream for communication between TRXs. Note that
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28 conbi ned BTS/ BSC/ MSC, that can be achieved with the 29 invention. A
configuration having a single -TRX and single TM 30 is possi bl e when the
CCRU functions are incorporated in the 31 TRX RTP 262 and TM processor 404.
32 Fi gures 14A-D show t he various functional division of 33 inbound

i nformati on pr woeeszsye3 and out bound i nformati on 34 processi ng PCEUSH6H5943
combi ned BTS/ BSC and MSC. Those steps 35 common to Figures 2A-D have common
nunbers. Once the thése ekdpliesf domaotosend the i intformadriod totETW 440, Nate

is sent to 37 tb“éfé’@%ét‘!‘"é}fé&e”f%%aﬁ?&@& dd ot H&%gpeﬁe SHESAIR SR to

38 can then route the i nbound i nformation to one
17 WO 86/ 8¥RpRS- PCT/ US96/ 05943
1 places: to tée TRAU Esgwee BD6Hdeptictanhéd €is¢ opdildy, and beakaBleto the

TDM'bus as out bB“”Qrél‘i‘:i@éé@Ir‘eo%f( QRE0 1 RUGHE forl 4 Sltn%fieﬁenizﬁa) vith{alfiy pus

swi-tch step 111 routes the 1 nf orrratl , the | nbound
information i s Sen®® ‘?oat‘%g s - géﬁgﬁiﬁu?%%lm(]@hégpnf'ﬁrﬁﬁ PHeA o IR
MSC and swi tch Bt e,'lns@. mm ﬁhenoupmee tdaebwtibdmuj'nnmf busaahdnthe WME bus.

fou 7o places L4 Bkl 80 SR AAIGH 8 (Lot i e

to an E1 (step 126;
(goto Figure 14& s 'g?) ?L@) s ﬂ?upled tohkh FlWé‘“{%B ﬂ%ﬁapt ighgauplet to
i nbound cont r oilo1lthei¥NEIbyx.0ocaselbgk mbdtke t3067 RacotpiledsteptAd3rpM Buss

P e SnPCLLOT R ddnd Al chiB®rbBLELHAE S RN ! SRT0IE0LE ediibystilie

where the infornation Transport st
trunk are reno¥ed. t‘15°PerateW"c & FK@SFHOE'bZ%‘EItfﬂﬁm(Pq nf Eﬁrrﬂppoﬁs §?‘&I%CF°
receives 16 i n8orkath othd rtbM dukohadgthecVNErbusy aranyub':h 10ThepdEXs i cne-

thi s case onlyafechiy ond NoordAFRGEA LHOGH 1 JUP R shBeaneh PLKIN A

t he desti natlon M5 1S comuni C
switch step 15%3can t hdhigwd &1 ﬁ@PQGtsl Af SPRBRT IR Y (Per?RFxUt{%Feﬁ"ﬂ:ﬂﬁe‘*brthe
to an El (stepi1860yariciie bhike BESLEOH componNests Nimtoaokchabs®s8. ONTHE dhlassis

t 162 dy 1 n gt
gI'SRAleJIOZS %s? gp ?58‘%a gﬁéméfé%pta Q%aﬁﬁt %H}’gaves stog]%f&}’grenco %ﬁaan
(step 166), and8fremelpnenteFacksforndephoypant i bh i fdedds zyorepvg@, 1y

destination MSpL9i acsi-depcakﬂbe plaicedt hat ahpt 816t t gt 4G pdeefblé )b Nfendiding
can be '”'t'atfg E‘tol%ﬁ%eﬁgg dﬁ %}%i%afﬁ%ﬂgcfxﬂﬁ yn&?m
The Figure 14D Tl o art shows e outbou ontro Si gna CessSI ng.
Not e the Faux #bi sa%‘ie‘EF?LtB:Farthl s step

22 Since the architecture is fully scalable, Figure 12

23 depicts a base station having 6 TRXs, 2 CCPUs, and 3 TMs.

24 Any base station configuration and function can be

25 accommodated by selecting processing elements for deployment.
26 For example, Figuré 13 shows various possible functions, such
27 as BTS, BSC, combined BTS/BSC, MSC, combined BSC/MSC, and

28 combined BTS/BSC/MSC, that can be achieved with the

29 invention. A configuration having a single TRX and single TM
30 is possible when the CCPU functions are incorporated in the
31 TRX RTP 262 and TM processor 404.

32 Figures 14A-D show the various functional division of

33 inbound information processing and outbound information

34 processing for a combined BTS/BSC and MSC. Those steps

'35 common to Figureé 2A-D have common numbers. Once the inbound
36 information is de-interleaved (step 110), it is sent to

37 time/space switch 402 (step 111). The time/space switch 402
38 can then route the inbound information to one of three
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30 is perforned to retain the interface between steps 180 and 31 186
where the information transport steps 160, 162 over an 32 exenplary El
trunk are renoved. 33 Fi gures 15A-D show t he various functional

di vision of 34 inbound information processing and outbound information 35
processi ng f orwe%asshz ned BTS/ BSC/ MSC. Those steps comon tcrmussvmln es
2A-D have common nunbers. Once the inbound 37 information is

de-interl eaved (st ppadés) , to ttliec TRAR (86eBS8116) Nt pac&issteh 108) [ e pack

111). The tinekspgeeth¥l +¥ip ¥ as outbound 1nformatlon oto Figure 143 step
WO 96/ 35302 /,05943

then route the PnbdBRY-i nFhrihe il 8ﬁ8po?‘1}o{ﬁutpﬁsag'§‘§ i3 °F8a5%°1*??2&?n the
(step 116), to &n Bth{stemcEldd, (thecpnb2uhd informakich] igssept1R6)theMStack

t(r)\ the tTDE/I bgs 8s 19&&9(){3@@' i-ékfc-%iﬁ}&t AR 4nfoLRALISH QY Q;hylﬁtsét Eiji_c%éétziti.ch Istep
e switch step [out es e 0 S

i nbound i nf or mafi oizé R Elé?ﬂ rt°(5‘t§ Fgﬁg?ﬂh(’ %‘% ‘g’ atibh %gTﬂ‘éeF?fgf%‘ﬁSB
fl owchart shovvs?t hplaeesurio ddwe MRAUS (stepnd23 )y duesyl egho Nahcelér (shep A

step 139. This StQE«z)S ’90 Q?félof@%‘i pl 22691 3P Bk vy %‘iﬁaaEQs B58C5L Gitdduna
136 and 142 10 V\/nerg nfgs’matl%n travié)ort ste s . 118, 120 over an 11
exenpl ary E1l tr @nk*3 gr‘P%WcR/‘é 2o out bound -

i nformati on, sfi@ép 150 rEheeiRigpre3 14Bnffdpwahanvh éhm &hieoriabgnndetontiol/i a

an El. The 14, BT%gﬁgﬁgééééﬂgzsflﬁggﬁgke\! FAGEIARS ts*&@g' 2591 m*h&ﬁ‘ étféif”

15 the foreign_ne I S corrrrunl ati ngp
TRX under its d&ént f‘ﬁlperﬁﬁ’%'@ﬁqa? rekpinssh Ea?‘n’“f‘ﬁéfr?% betyeen sheps 230" a”d
informati on tol1a TRAE yheéry 1dE8)information Rkrahsporil stiepseaieaverss (evep an

164), encodes ggt eQxéﬁf)iarﬁrﬁi.L ftrrmsag_.gt EQm&w?ed 168) the i nformation and
sends it to the_destinatjoh MS via e that switch step 152

can be initiatéd from M? ﬂFl’?ﬁﬂaé'dl§R ?ngp%ﬂ l’?‘z"rmatm"Thé EP PR Heggives
fl owchart showdét hénfothatiwh o @l £28eighgnetwariocsdssiang ELl. NoThe tMSC Haux

S ana 1 SAER SErE P, bl e i

|
an 26 exenpl a Te’t"f'%\/ﬁ& '@P \?&& 1§?g1°“ MS TR P%Fﬁgt‘ﬁ?“fgh
scal abl e archi @@ct ungersitag cdﬂ‘tatohj.\hen $ivitah dstep dS2ddea, then sontemlmg

ability of theag9 1Hf§fm§£:?6ﬂ A NTRABSREtep FPés)eWTﬂoeanme?EEéﬂU:[édbg. dthe
base 30 stati TM nodul es, . as shown n ure 12, the base

31
station capaci %} E&?ﬁ%?%a’é%‘ﬂ”t"(?%tﬁf dnepma rl‘s" apEd Step 152) and a

22 switch step 163 can then route the information to a TRAU
23 (step 158) or to a TRX that interleaves {step 164), encodes
24 (step 166),'and framés {step 168) the information and sends
25 it to the destination Ms via step 170. Note that both switch
26 steps 152 and 163 can be initiated from Figure 14A steps 122
27 and 111 respectively.
28 The Figure 14D flowchart shows the outbound control
29 signal processing. Note the Faux Abis step 183. This step
30 is performed to retain the interface between steps 180 and
31 186 where the information transport steps 160, 162 over an

" 32 exemplary El1 trunk are removed.
33 Figures 15A-D show the various functional division of
34 inbound information processing and outbound information

35 processing for a combined BTS/BSC/MSC.. Those steps common to
36 Figures 2A~D have common numbers. Once the inbound
37 information is de-interleaved (step 110), it is sent to
38 time/space switch 402 (step 111). ‘The time/space switch 402

18



32 configuration provides both greater comunication capacity to 33 a
MSC, as well as greater information switch capacity within 34 the base
station itself, such as between TRX cards. 35 Advant ages of the
present invention include nodularity, 36 scalability, distributed

. processing, inwovésssoper formance, 37 reduced network congest ponpsscREdds
tol'erance, and nore 38 efficient and cost-effective base stations. .

19 ' WO 9§/ 3830 %hen route the inbound information to on@CHf UEAR Radéds:

1 As used,hegein, n fir el gnent and a_secqn ar,

coupl ed, they afe ﬁ%l%t o(sg:ﬁ’é’ &ﬁfgl) heﬁ’ PUte °ngg@cﬁgfghiegggngﬁr)e’ctteopgfh
to one anot her.3Foklefelign &26n Srakacknto cthedRM e be evtppundt infprmation
processing el engnt (Yoo FreC Qs ktepONSYPl , Mhaihed shiitth etepenii afshtes

one 7 anot her . 5 otlie TFGRAATEOR BEOFRENTL (0o 1261, 3H8 InPolfs b ion
exenpl ary enbodf nehs ssenkl tcha Fereign nepwerknpdi fi cati ons and.vari ations
nmay be made to yhe 12 dine |iisREec B8 EIBRERa Y| difowsS fileN iiRBoWh hedntkel
scope-of the 13gpresenly I IPeld:dN2S HSEL"Ee Padi'S '¥ep?448Y CrRidPstep is
9 performed to retain the interface between steps 136 and 142
10 where the information transport steps 118, 120 over an
11 exemplary El trunk are removed. '
12 With regard to outbound information, step 150 receives
13 information from a foreign network via an El. The
14 BTS/BSC/MSC in this case only receives the information from
15 the foreign network when the destination MS is communicating
16 with a TRX under its control. A switch step 152 can then
17 route the information to a TRAU (step 158) or to a TRX that
18 interleaves (step 164), encodes (step 166), and frames (step
19 168) the information and sends it to the destination MS via
20 step 170. Note that switch step 152 can be initiated from
21 PFigure 15A step 111.
22 The Figure 15D flowchart shows the outbound control
23 signal processing. Note the Faux A step 177. This step is
24 performed to retain the interface between steps 174 and 180
25 where the information transport steps 154, 156 over an 'm
26 exemplary El trunk are removed.
27 An important feature of the scalable architecture is
28 that when TM cards are added, the switching ability of the
29 Dbase station increases. For example, by configuring a base
30 station with 3 TM modules, as shown in Figure 12, the base
31 station capacity is increased to 6 El1 ocutput ports. This
32 configuration provides both greater communication capacity to
33 a MSC, as well as greater information switch capacity within
34 +the base station itself, such as between TRX cards.
35 Advantages of the present invention include modularity,
36 scalability, distributed processing, improved performance,
37 reduced network congestion, fault tolerance, and more
38 efficient and cost-effective base stations.

D
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20 WD 96/ 35302 PCT/ US96/ 05943
1 What is clained is: 2 3 1. A base station for comrunicating with a
nobil e station, 4 said base station conprising: 5 a'transcei ver
configured to_receive inbound information 6 fromthe nobile station and
transnit out bSYMeFASHor nation to 7 the nobile station; 8 PCTAISON/0394a|
processor coupled to said transceiver and to a 9 data bus, said signal
processor confilgured tdSenaediberein whegesofbrsti elémsyduandi Bf secand on and

to transmt salzdllellbﬁuﬁd ate d::ﬁ\]gﬂéw,t itpayt Qréafélﬂ@%& tj.f&'%:neaﬂﬂgiﬁgi-' gb\! g
to receive sai upBeupd.i nf ofymidion tromsai d data bus and ‘encode sai
% 0 feefl BQQ ﬁ laf G P &E} ggs%? S ANFH %Eﬁl gxanpley

13. out bound i nformati o
processor, sai & 15%%@%@%@@%@# maohieggounled tom I‘R}TDQ?&SG-RSI gmainent via a

prochzor lg andrééeiver. auéi?ﬁﬂt'pﬂﬁﬁheghQYtQQ éibﬂéﬂﬁ9%BﬁCEeﬂﬁﬁﬁeéfﬁﬁent
coupled to 18 gai a nfigured to recei sai d _i,nbound

i nfor mati on fr%m gglgdﬁgn{?é@%us é:(r?'(f %P ﬁsﬁeguﬁﬁ?‘g éﬁ)’ﬁd aZSiFﬁFEr%‘leoi?P e
a forei gn net wdr kanghb®Eenfi gured to receive 21 sai d outbound information
froma foreigngnetwork and transmt 22 said outbound information to said

data bus; 23 2§ &TE&&P@E%E&MTQ claim1, wherein:

10 Having disclosed exemplary embodiments and the best

11 mode, modifications and variations may be made to the

12 disclosed embodiments while remaining within the scope of the
13 present invention as defined by the following claims.

20



29 asrndyeenk ot euien WIS 2. e’ spoce, e SEErE e

time/ space switch, and an #nteérflace frfaner 28 coupled to sald ti GRR

switch. 29 30 3. The base station of claim11, further conprising: 31
a control bus woo@sssae t o said trx processor and said 32 trunkRPGRERIRSIIHNd

33 _ a central processor coupled to said control bus and 34 configured
to coritrol said t whay decesaimneadisai d trunk 35 nodule. 36 37. 4. The
base station of,claim3, wherein: 38 said trunk nodul e further

I ncludes a ti rre%space swi tch ) . . R .21 .
WO 96/ 35302 3 1. A base station for communicaging jiih (E;gﬂﬂ?lle ftata.on,

coupl ed to sai ds daizid Waseasphtiahi ¢commfisingral processors 2 coupled to
sai d time/spacg; switchy %%gngﬂeig&ﬁré@ﬂﬁ.&t{ﬁ@ﬁ:o raéce ! Bibduhd dirformation

ti me/ space swtch. 4 ase statjaon for.co lcating Wwth.a
mobi | e station 6 Exmthesmeyile station apq transp ugﬁ%‘W‘%gl‘%?%I%épPagg'
pr ocessor co]ypl-ﬁd e mobidedatatbon; and configured to receive inbound
information from 9 sg ¢, 806 @Ida 8 dakBbeLaddf WU kol 8
a 10 foreign %mrk,%a%&%%ﬁf Pgé(r:e t% re elet\?e out Bound Eﬁs | nf r.rratioo
from a.forei gn Shetdafe bngd Fﬁéﬁsﬁign%hiW%ﬁ%ﬁﬂfndmi‘flg]‘ﬁ?ﬁr%t?%?%[’t?%?i“a :
dat akbUS-d |13. ]}ﬂo ﬁiecoﬁée gadge iabatha@ninfomhat inrb andhepetranddit said sinbdund
trunk nodul e t her_ incl S L e/ ' |
bus, a plural i#{/ o’f%’fsqxlg}"r?é:lqgg‘r ggeééﬁsé%q%%?plta@? t£ gng g?ﬁ%i&?}g gi%eiq.'ed%id
switch, and arl? ntewtheund dinfermaion fxpeFaid Satd PPReRRYLRCNE 1834 19°
20 7.I bThe bﬁ§|e %iﬁ;dlﬁm Ghrokan®lion; f urther conprising: 21 a
contro us co ed to _sal ul e, : ; e
coupled to said cont rol® %ﬂ‘g‘ %%gggg'gggo%ﬁ%ﬁ%%ﬁgaégnf%gpggﬁ%i@%?ﬁ%' sald
nodul e. 24 25 1B. traprdsessos senhgwred | e il Faidcsipneli PEPCeRsOT;
a trx nodul e ip¢l ughang: 27 a transceiver configured to receive
| nbound 17 a trunk module having an interface processor coupled to
18 said data bus and configured to receive said inbound
19 information from said data bus and transmit said inbound
20 information to a foreign network, and configured to receive
21 said outbound information from a foreign network and transmit

22 said outbound information to said data bus;

. 23 _
24 2. The base station of claim 1, wherein:
25 said trunk module further includes a time/space switch -

26 coupled to said data bus, a plurality of signal processors
27 coupled to said time/space switch, and an interface framer
28 coupled to said time/space switch.

29

30 3. The base station of claim 1, further comprising:

31 a control bus coupled to said trx processor and said
32 trunk module; and

33 a central processor coupled to said control bus and

34 configured to control said trx processor and said trunk
35 module.

36
) 37 4. The base station of claim 3, wherein:
38 said trunk module further includes a time/space switch

21
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28 information fromthe h ' d transmt outbound 29

information to the nobil emnmmuﬁlmmmmﬂ a signal Pf ‘
to said transceiver and.31* te a. datasbus, said signal prgFu o
to equalize 32 "and decode said i nbound information and toltranst
i nbound i nf orW@®@¥02 0 sai d data bus, and configured to 34 ProIUSI&Es9SBI d
out bound information fromsaid data bus and 35 encode said outbound

i nf ormati on; ahd @PPled to saiddata Mismycés pIuradidpy cof toignsld priogessors

processor, 37 2saahpdled poosaidotine dpaty eiteh0ahd OAn SHitbr¥adedlerafer

processor. 3 ; : . WO 96/ 35302
PCT/ US96/ 05943 Coupledrfe paid time/space s&”ﬁz&fz'ﬁfs, further comprising: 2

a control bus _%oupl ed to said trx processor and said 3 trunk nodule; and 4
a central proc®ssor cauphed station fmnidormubicatifySwiefd Gioridet 8taeD6H O!
said trx nodulg pg_qisqn&gunk module. 6 7 10. The base station of claim§9,
further conprising: a second trunk nodul e having a second interface
9 processor coupl ed t & SEPRK RPAULR hawidd: anf ipterfiace praassser]coupbed b

i nformati.on fromasadatadbus Sh8 COE iduireTito &abdi&ébiﬁmgiﬂwfﬂﬂfm%ibﬁnff&n
a foreign netwpr n nj.gu Jecei. e, out bound infornatipn froma
forei gn net vvo\r,%z Ia%r?&%lgagga%{sl% éﬁgaé%%ﬁuq%o%ﬁ(’i&i ﬁ?g?%cfi EFatiey gﬁt% bus.
14 15 11. Thetbadoreign pateerk: and configured tonpedeiveoutbound a

plurality of xxx ingdiinagionChromd WEbrdignl hetwork and BrdrsiitC8hYa’ outbound

configured t egel ' 18 information fromthe nobile station and
o2 manrhEnePRoH Ee 2aid By -

transmt outboun ormati on Bl e station; 20 a
si gnal proceslsbr coupled to said transceiver and 21 to a data bus, said

si gnal procesisior 6conf Tperbasé csestidd 2 22adnds Jepastesai d | nbound

I nformation to tr ' A\l i I nf o tion t,o said data, bus,
and conf i gurg to 24 ?g%g} %%%%ﬁu%%%@%gﬂgﬁfﬁ?%&?% % Fdmed 5PaCH T
and 25 encodd%aFfeuBteRotPs3if lakm ikws, anplpwality of signafls processwmr
coupled to sai7d soypledptoCSsiDrtind]spaicd bkt OGHRP Un GHkrHEEIr L Sner
control said g 9BBhpL8a PEOCESSP rtj.néglspace switch.

19

20 7. The base station of claim 6, further comprising:

21 ' a control bus coupled to said trunk module; and

22 a central processor coﬁpled to said control bus and
23 configured to control said trunk module.

24 |

25 8. The base station of clain 6 further comprising:

26 a trx module including:

27 a transceiver configured to receive inbound

28 information from the mobile station and transmit outbound
29 information to the mobile station;

30 a signal processor coupled to said transceiver and
31 to a data bus, said signal processor configured to equalize
32 and decode said inbound information and to transmit said

33 inbound information to said data bus, and configured to

34 receive said outbound information from said data bus and

35 encode said outbound information; and

36 a trx processor coupled to-said signal processor,
37 said trx processor configured to control said signal

‘38 processor. '

' 22
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30 12. The base station of clai rising: 31 a control
bus coupled to said trx process I I B ﬂﬁﬁnk nmodul e; | a4
central processor coupled to sa d 34 configured § Lﬁﬂ _

said trx nodul es and said trunk nDduIe 35 36 13. The base
12, further coW@be/3s3ey: 37 a second trunk nmodul e havi ng ¥CTASDGEY43
-|nterface 38 processor coupled to said data bus and configured to receive
23 WD196£83530%he bisée station of claim 8, further compP@Eibg96/ 05943
L inbound infalmalionalsgptedi dufldlchupieattd LasaSEl pitldlstor BHAURL:a
information to_a fore neimork and configured to 3 recelive outboun

i nformati on fr&nr&rPB epﬁﬂ“ i vk and 4 transnit said outbound information
to said data bés. 5 6 aldentffal maxmessiont conpdédctaisaill canktrbilebus and
conprising: 7 s conﬁi&@ﬂ&&otot&Ehﬁ¥3ﬂ“§@§dtQr§ah9dﬁié”ﬁhd"¥#¥ traff flodule.
a plurality of central "processors coupled to said 9 tro us and
configured to Eontrol said trx nodules and 10 said trunk nodul es. 11 12
15. A nethod @f d0mmuTheabasg shaticn wfbicleist 9 | furthest pmprisdingase
stati‘on conpriging a tjXsa0akth iy %'dﬁqeahswﬂgcg'é’@éonal tar%agaa'

rocessor and g trx processor. sal npri sin e Steps of : 16
Peceiving |nbo§ndpﬁﬁ Fﬁ?BFn%??QﬁPQI§ﬂnSFRQ ABER| Bug3pg sPnfigurgd t ke receive
transceiver; 18 inboundnimfermatiza drionbeaid &kta rbus rad aranemitbsabd 19
digital inforqgti 9fbodAa infoRiRORA® £0 5t ?Bria%ﬂ%v%ﬁé t gl %REE‘IQ:P&Q&‘ L&

the signal 21__processor; and 22 contro sal d grocessin

the trx proce§§orre§§1§ﬁ °3%P°uﬁqu§qﬁﬂﬁ$6518P EF%?nﬁlﬁPrQ¥ﬁﬂ:H@ﬁweﬁhpﬂp i ng
the steps of: 135 transmibtnszid iourlddund dadopsationttd satfdodathi Bast o

out bound 26 Q'gital information in the signal processor; 27

converting said outbound digital information to_ outbound 28 RE
information; 3§ 11- Thek3fe FHaFion @ERF1AIMof mefYharo comerisinge
station 30 iA6the transghurElityBbf trx modules each including:

17 a transceiver configured to receive inbound

18 information from the mobile station and transmit outbound

19 information to the mobile station;

20 a signal processor coupled to said transceiver and

21 to a data bus, said signal processor configured to egualize
22 and decode said inbound information and to transmit said

23 inbound information to said data bus, and configured to
24 receive said outbound information from said data bus and

25 encode said outbound informatich; and

26 a trx processor coupled to said signal processor,
27 said trx processor configured to control said signal

28 processor.

29

30 12. The base station of claim 11, further comprising:

31 a control bus coupled to said trx processor and saiad

32 trunk module; and

33 ' a central processor coupled to said control bus and

34 configured to control said trx modules and said trunk module.
35

36 13. The base station of claim 12, further comprising:
37 a second trunk module having a second interface
38 processor coupled to said data bus and configured to receive

i
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gcz)nvgt | n-glg-h'?hgelt Eggugg g: 3: '[nallﬂ““m "WIIH“]HHIIEL Bgum%z TZISSJELEET E’IAS QF(.EN

information in the trx processor; M scohverting the

informati on to outbound 36 RF |nformat|on 37 transt

i nformati on twoteemessepbil e station 38 in the transcei ver. PCT/O896/05943

WO 96/ 35302 PCT/ US96/ 05943 1 18. The

met hod of cl ai h 15nbound uinfremeaddom fromt sajd wiate bus andctnanspht | said

station, wherein $abguRd@Stnfdraldtdbn’ ¢bt Befoéemémm aaaacsﬂﬁ%mt@ to
second trx noduyl e

aid ne further e.steps
“communi cat i ng hefﬁﬁﬁbﬂﬁo"‘b&bﬁ‘{rﬁ ﬁnﬁf’ﬁpﬁﬁi‘?’dn’g’f?%rﬁg té?@eégpr ﬁ’ﬁﬂﬁlfearﬂ) t he
data bus; and # transmiteaddeutiheundbdnfdruagionitd saddndatanbesom t he
trx 8 nodul e i g the second trx rmdul e; and 9 converting the inbound
di-gi t al |nfor ti t o out.bound (di gi I of oy yat n the s nd trx
nodul e; K gghveﬁ‘?rﬂaﬁ%eﬁ af'f'a{far#%qzll?ﬁ'ﬁ ﬁmPﬁgﬁg‘[‘%ound 12
RF infor rrat ion7 13 a contd tmmgoupéeRF‘tb n$aidrehnunk meduhe; saednd

mobi l e 14 statigon. 15 éGpﬂ&Eaiﬂﬁi @EtG@ﬁt@&lCbﬁbé@éébﬁéﬂbdhﬁﬂbheto said
comunicating with a, 17~ seco nobi |.e Stﬁ {__ V\Ql_erel n.said bas&ﬁftatl
k%o

further 18 conpri §8BEEOYJpus tﬂf&d SORTAOPFE ok gsad ﬁoﬂ° Ha"
conpri sing thaost epddotru®d modulesgcommuni cati ng t he | nbound digital
information frpgmthe 21 trx nodule to the data bus; " receiving the
I nbound dlgltal informatio mthe trx 2 nodul e,
converting 't he?; nErchtIndAd'F“bﬁgi%{{ Wﬁﬁﬁgfﬁgo‘ﬂ#ﬂbtﬁ&% & SF'ngmn' uSing a
i nf or mati on i A3t hbaseuskatibohlmn@@sing a tormeedel | irgludd nguabtvansceiver,

digital inforggtigngig n&i‘e%?c?cég& R a28rx rocéégﬁker ldaia matHoqut bound
digital mforgglontoo ?

0 i_nf or i on; transmtting
said RF inforrati SA™PEHLE ‘ét"or%%f’?e 31 statlon 32 33 20. The nethod
of claim 19, fiérther coepeiwsing irousgepBFofinformation from the mobile station

17 in the transceiver;

-18 converting said inbound RF information to inbound
19 digital information; |
20 . processing the inbound digital information in the signal
21 processor; and : '
22 controlling said processing step in the trx processor.
23 _ . _
24 16. The method of claim 16, further comprising the steps of:
25 converting the inbound digital- information to outbound
26 digital information in the signal processor;
27 converting said outbound digital information to outbound
28 RF information;
29 transmitting said RF information to the mobile station
30 in the transceiver.
31
32 17. The method of claim 15, further comprising the steps of:
33 converting the inbound digital information to outbound

34 digital information in the trx processor;

35 converting the outbound digital information to outbound
36 RF information;

37 transmitting said RF information to the mobile station
38 in the transceiver.

24
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34 perform ng one of an di sassenbl y )
stream of one of said inboun F@ﬁg !’ ” t|on 36 ang TS-HSQ;HEE
di-gital information to genera ata streamfof (Nﬁta

i nbound digital information and 38 said outbound digita ; aaz1 i)
25 Tiwaedddssmt Has Been Repl aced Pcrms96105943
- 28- 1 i nformati on and said second i nbound voi ce/data 2

i nformation; antl 318. The methaiidofrabdimodulfori foktHes cotmariveadday with &

adapter to sel egt lyé'éah@%%laagéauaﬁt w;{gm?ad said. bas¥OsER 44 Further

information, said first, outbound 6 vol ce/data i nformation, sai second
i nbound 7 Y0i CRUREASes Af GRRAL PR 2 & HSFODS 5Kd BOEBtRm Fald method
voi ce/ dat a i nf o4 meffurthex9 cbiipriding Athesstegsatafon chassi s capabl e of being

configured 11 4nto thed@naisheihdNeRd Hola @i8iFh1linforrat Hritoh’the
0. - 6 trx module to the data bus; and
7 receiving the inbound digital information from the trx
8 module in the second.trx module; and

o converting the inbound digital information to outbound
10 digital information in the second trx module;
11 converting the outbound digital 1nformation to outbound
12 RF information;
13 transmitting the RF information to the second mobile
14 station.
" 15

16 19. The method of claim 15 for further communicating with a
17 second mobile station, wherein said base station further

18 comprises a data bus and a trunk module, said method further
19 comprising the steps of:

20 communicating the inbound digital information from the
21 trx module to the data bus;

22 receiving the inbound digital information from the trx
23 module in the trunk module; '
24 converting the inbound dlgltal information to outbound
25 digital information in the trunk module;

26 | communicating the outbound digital information to the

27 data bus; _ ’

28 converting said outbound digital information to outbound
29 RF information; :

30 transmitting said RF information to the second mobile
31 station.

32

33 20. The method of claim 19, further comprising the step of:
34 performing one of an assembly and a disassembly of a

35 first data stream of one of said inbound digital information
36 and said outbound digital information to generate a second
37 data stream of one of said inbound digital information and
38 said outbound digital information. '
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