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OPERATI ONS BETWEEN NON- COVPATI BLE COVMUNI CATI ON

wEYHTaMS27 BACKGROUND 1. Field [1001] The pr esPeI/US2003/034566

invention relates to data conmuni cation. More
particularly, the present invention relates to

har noni zi ng vocoder operations between non-conpati bl e
comuni cation systens. |l. Description of the Rel ated
Art [1002] The field of wi reless comunications has

el SABIRERTEREE VAEQPER oBERATINS BETWEEN NON-
Sfel 1t o AMARHEIE CoNRANTATIOR ST4meNS

I mportant application is cellular tel ephone systens
for renote subscribers. As used herein, the term

“cel lular" system enco m usi ng either
cellul ar or personal c%ﬁ'ﬁ@%ﬁ IQ?érvi ces (PCS)
frequencies. Various over-the-air interfaces have been

devel oped for such cellular tel ephone systens
iln€ieldi ng, e.g., frequency division nmultiple access

( , time divisian [tiple.,access (,TDMA), and e
OB on T oirprer AR CofudS ° R goherimaRnicatBR®  more
ttieuiatiy; thpr&stntdAUBSHdT rélatkd d eiaiion®iidy vocoder operations
st andards have been established including, e.g.,

Aortaeeadnavbedmpatiple semrsunigatien sYaPB)S. G obal System
for Mobile (GSM, and Interim Standard 95 (1S, 95).

I S-95 and its derivatives, |S 95A 1S 95B, ANSI
J-STD-008 (often referred to collectively herein as

llﬁ-Béiécripngn gmf@hﬂMaTéoUArwat a-rate sysgems are

pronul gat e t he Tel econmmuni cati on | ndustry C
A992l at iThe (f%/ﬂlsé\) Oéndv"a?@?e%r CBMUNGAIARS s NAS1aMagy  applications
baodi [ 3 I hoRne; j

RCh g, (SR cor Y ZephBhER" SRR MATeSE TCAONAR, personal
edigitaly aGBigtarsts g (RIDAp), otrdemiatgtaleptonyguasdt saiellivei demmunication

cofets” Ay EnbPiREt aSisatbdn eLfBr diBphone systems for
CRIMOIBUS A CRBBAL apki @dddy hbrbiRChe Banceeiuial §fteHSenédmpasses

the WD 2004/ 040927 PCI/ US2003/ 034566 2 |S-95 standard
asystelasc usingd eitheU. llulRdt entpavegnals cousnumgations services (PCS)

R8s, HRGD i FRRE T g fa05 B BtbichER for such
cellular telephone systems including, e.g., frequency division multiple access
(FDMA), time division multiple access (TDMA), and code division multiple
access (CDMA). In connection therewith, various domestic and international
standards have been established including, e.g., Advanced Mobile Phone
Service (AMPS), Global System for Mobile (GSM), and Interim Standard 95 (IS-
95). 1S-95 and its derivatives, 1S-95A, IS-95B, ANSI J-STD-008 (often referred
to collectively herein as [S-95), and proposed high-data-rate systems are
promulgated by the Telecommunication Industry Association (TIA) and other
well-known standards bodies.

[1003] Cellular telephone systems configured in accordance with the use of
the 1S-95 standard employ CDMA signal processing techniques to provide
highly efficient and robust cellular telephone service. Exemplary cellular

telephone systems configured substantially in accordance with the use of the



reference herein. An exenplary systemutilizing CDVA

techniques is the c¢dm2000 I TU R Radio Transm ssi on
waewhngloogy (RTT) Candi date Submi ssion (ref erPE€USH03/034566

herein as cdma2000), issued by the TIA The standard

for ¢dma2000 is given in the graft versions of

| S-2000 and has been approved by the TI A Another

CDVA standard is the WCDVA standard, as enbodied in

3595 Giarnlaatli ane Bascribeds i p.Or dladent NBSPB, 1033@591@101 4 901 ,307,

Nos. , 3G TS 25.211,, 3G TS 25.212, 3G TS 25.213

ﬂ@ﬁ“z‘ﬁ aﬁéss'[gi'éégf? e aRSIgNSR §4MP BESeRE DVEBHPY %Pdﬁ%orporated by

teRaened haYeRl. MBAh OBxahBlanP!YSfsth ettilfizig tGl@W“tééhrﬁ@ues is the
I'n a typical comunication system an encoder

geirea20@: ITd)-4t Redin bransntissiamilieshnology (RIg) &zanslidatg Submission
f f f.b
e, 6l 2, e PR TR s e stanctrd for

cetha200®ig givenandh® Rk detdidhs af $su20@bl &nd ﬁaaweehcapproved by
transm ssion. Voice and data traffic can

tthandfi tArIhehCIMA standasd imthe \WceBIMA ﬁ@andardh@s embodied in 3rd
Fu8ﬂ%!’t.oﬂtr§ RIEHD! SR Q™ Fﬂ”%,g ehi c%ersg25.211, 3G TS

%212 3®éFS 25m13f aadsG Wel 25.2¢4 used here| nto
descrlbe the transm ssjon format i n. which traffl

JdA0PAtd &rsh standard, Jaliees o MoMe dyYaliRuUSHOXRERr Of t rmatlon are
Jﬁb@bsééc{?“f‘@r trﬁ’hér‘nhssﬂirﬁo Iﬁ%rﬁgﬁgaépférﬁhﬂjrﬁ&t@ﬁs%ét% Heencoder

tput a speech coder nition o
vdgénerdigsea dtrgaon of irdornatiax bits meplasehting evoesr dr ldateutraﬂlc This

AP0 BB RS AdH o it S ABhnS Y B farous control bit,
O8ME pREKED itBth 50RAbIEI8IMANRY? AU RBHASTAT SVdite a%l‘@étﬁst%ﬁlc can
t he speech for transm ssions. Speech coders typically

ceenpransenitied ik vasdes famoats apsondieg .toAheparprppbaigegommunication

di,vi the incaonin ech si.gn [ L oc f .
(100, Sl e B BB BoRE Dol sl cgitng v B fupganive ease,
| (e8I Jirafiee ¥ bE LREE HeteipbldRBLribE thdtransigsidformat in which
paraneters, and then quantizes the parameters into

biraféie s p@p’ieé%@w@ra&heohﬁansnwésu@mrmew%p HoyeRMast mﬂw’qu@ “frame” will
%55%% LB PheldiRis Hb§€‘¢]%tnr]§ &tlnigﬁg 8ng d g%e&ﬁ %ﬁgtt 758 definition of

conmmuni cat1 on erver w

dmecwlend willizpdedagmn theanessd $n wmmn thensoidsisiused

franes, uanti zes themto, produce the paraneters,
aH@Oﬁisyrﬁ SB8PR £o0RE 18 A sleNicer fhaeatiagin paraeters relating to a

H@Ptd ZﬁGm%W JPBLEH Sgeritafion &r‘?&ﬂje!"h%naru%eé" fh%s rameters to
20 na the

erre as vol ce toders, vocoders,
tmmpreasl ﬂhekmaaaohdor mmsmmgrwblapeebbrmders \Mmcally comprise an

2004/ 40927 /%8200 / 034566
encoder and a eco

speech cod%r divides the incoming speech signal
into blocks of time, or analysis frames. . The encoder analyzes the incoming
speech frame to extract certain relevant parameters, and then quantizes the
parameters into binary representation. The binary representation is packed into
transmission frames and is transmitted over a communication channel to a
receiver with a decoder. The decoder processes the transmission frames,
unquantizes them to produce the parameters, and resynthesizes the speech
frames using the unguantized parameters. Speech coders are also referred to
as voice coders, or “vocoders,” and the terms will be used interchangeably

herein.



[ 1006] The function of the speech coder is to conpress
the digitized speech signal into a lowbit-rate
wG@@aakooky renoving all of the natural redundaPCi/ES2003/034566
that are inherent in speech. The digital conpression
is achieved by representing thg input speech frane
wth a set of paraneters and enpl oyi ng quantization to
represent the paraneters with a set of bits. If the
i[1006] spdbehuhciioreoht® speanindmierd$ td»icbmpkbsamb tigéized speech

ougtygétin{# S‘ &F\Q/ rltOd é: Sd@m% 9{422 2 eecglgggﬂwef g@%@l redundanCIes that
a&@'lﬁN@r‘énP}h éﬁhﬁacﬁoeﬂ‘r‘é‘d@z@?éom es@fomsl\édwmfedTWrepresentlng the

lenge I1s to retain t voice quality of
depuﬁeﬂee@pémhe whith @ aehpé\pam@matetraragﬁ eafrmipylegsqu;aﬂtlzatlon to

Ry 10F SRR B o8 of RESCIriRnatn PRt ime has
anahysi 8f BRE N YAH &5 DURTLRGRERe (ReaiicdE By aBevépeech coder has a
perfornms, and how well the paraneter quantization

mtuﬁb@,rsof kitsols.ftherde @pmmesslgrn dratobachipwed byithespeeely coder is

r l(l ThEhUﬁallé ﬂd ré’tgln gﬁﬂ@eegﬁcg‘)@%l t¥1%f %Re decoded

capt ure he "essence

tspegeh whll@eadnue?\hmg)a taWQbh o@nﬁﬁé&;éloﬁeﬂacmfr pﬂihar@rﬁfrﬁnance of a
for each frane. Different types of s

Ooﬂd@f deppagean o welljis Beec Rcsien ey thaicoRtiaation of the
g%{eme%%! tﬁ¥§|ts ﬁén tc1%§cr‘1b°‘é GbBys | Eeﬁbﬁﬁé "ah@how well the

conp e33|o iques. reove
t parasTEtsisiuantization pfrocemi 5 Eertbrmadoztdhei target Hoilt rade of N, bits per

drames cFds 7P, el cicthsr Seaely Mlkieh et ‘Be lpsseece of the

ot §pﬁ§lr &y tﬁépﬁ?@ét V6i8e UpRIiOTwitdld 3R1af- St &F ' parameters for
vocoder rames in a Spread spectrum environnent ile

Gsih samedar ds support the use of f| xed rate vocoder

UIBTET o Bt byed) G SRR et A8 BpuRRe i prious existing

skireldas deommaniBEROR! lsybiomesl- réiten a[]é’ln@”u'dil!utd atiRsimilar speech
vocoders, but not variable-rate vocoders. For

canFpRIESEIoN ttcycf@mque&ht eMyepuer, | they tm&woahé@me formats and

TABORRARG ! e FRTPRLSH AP Tt s e oy aitren
Viesradthosé o otrservéthidardSSNFanakaldhile, G)W,Qrmanda“rdstshpport the use

“support of non- variable rate vocoder frames with
RS ?\}4& “ERig VOgodek dramnes Bt aaSRfﬁﬁ‘i? a‘ﬂapetruvhﬁewm%@rwh"e GSM

[
SIS ERIRCIPR Mg iRsadae (R (Bhel s et vocoder
Vicaroder |E‘sn1llady,Adh'pvemal Nohile RejecoimBhicationsd8ystems (UMTS)

gppa@rgg ﬁ%@g‘ép ﬁﬁelggﬁa]t%-égclj @g'\ig'so e ggg%q%rggbg not variable-rate
Mddoderat Fof A¥MRpatbafRe Bnaflﬁfé‘i@é&‘bﬁm béttrMRse non-compatible

standard); and an exanpl e of |xec¥ rate vocoder is a
Emmnw@warugmsystems it is highly deswable to enable the support of variable-

rate vocoder frames within GSM and UMTS systems, and the support of non-
variable rate vocoder frames within CDMA systems. An example of a variable-
rate vocoder is the Selectable Mode Vocoder (SMV), which is promulgated in
IS-893; an example of a multi-rate vocoder is the Adaptive Multi-Rate (AMR)
vocoder, which is promulgated in "ETSI EN 301 704 Digital Cellular
Telecommunications System; Adaptive Multi-Rate (AMR) Speech Transcoding"
(the AMR standard); and an example of a fixed-rate vocoder is a Enhanced Full



WD 2004/ 040927 PCT/ US2003/ 034566 4 Rate vocoder,
which is pronulgated in 3GPP TS 46.060: "D gital

w@edokiokme7 tel econmuni cations system (Phase 2-HCT/US2003/034566
Enhanced Full Rate (EFR) speech transcoding."” [1008]
One significant reason for progoting conpatibility and
interoperability between non-conpatible systens is to
enabl e the use of w deband vocoders between
ri@mlecouwdérblwhmbnsisem;somﬂlgatédiebaEG'PR/drc&d% 068: dDaital cellular

t codes eech wthin a f 70

Mg CoRTirRiiTS GHaie™ ARiReRc el pianed EyuiRale (HEF) spesch
tif ﬁ.@l-on nmedi um and term nals are bandl | mted to
000 Hz, speech is typically transmtted in a

{008}y r@ﬁ@e&gmfleam aspo feﬂpmm{zt;ng/\pornpablmhterd interoperability

nal i ng over he carried o s range. .[[1009
et Rel P aRye; eS8 oopiue dhd) IR nasdsand vocoders
t@tﬂ@@ﬁ%@&émble 8YS1BAs. POPRIRLAAE” WokBigr &elohe! fat codes
t el ephone systens is inplenented with these sane

repeeshiyetiin farfsequansy reogetaf 7I080Hz.0 In Adtaditienal landline telephone

e ot s e ane AR Bl B R4000 Hz, so

- tlcRRAGB etypicalE imnghtticanal Aarbwt raagendt B00HS itg3a08 Hz, with
with wi der frequency ranges, since the physical

| GafticARNE Fignadigai verad ﬁ%ﬁr ieg\putsigg (Ri§d9N9&nge are not
t h |
Al dm VW e %hgglcg{ gééf:‘lgﬁa\}st ﬁ?é&%ﬂ@r #i¥phone systems,

or generatin
fsigmlqnopagﬁrtgethrpceﬂukhng@temhdn& sletemeis irGpleAnted with these
ITUT, entitled "7kHz Audi orgodin ﬁfit in.64 .
1D NEroWANG, KeRHPTIGY AUBYAINiG S0, R 5@@*' originglipg frem a cellular
CQIHECRPEA Unkt ‘?:fant B@ Yahsaed et @ ﬁiﬂﬂl%' bhtr atI-ﬁi?owever cellular
vocoders recited above have been devel oped.
vvhelmﬂmnd sysiamer peer tcappr@voﬁérea;\speﬁtmgrsugaaleumthcwlder frequency

br nefits ov the.n%rl.r o%and vocaders. r{,10 %qavvlen i
WieHEE3INGT &%PQVSA? GYEHRARG LGAIYEPA. NPT TRIYEREH (ANge are no
t SreBbREMGthAP ahat el %KJSt@rﬁl CRhl BkéhpRiftg tetBhdard for generatlng
addi ti onal processing constraints nust be inposed

beigaals evittha wmaetraﬁuemsg FRgS igrryomsdgatee tin dp@umetﬁ%G 722 ITU-T,

R KBTI bR e Aoy

nwidebakd ( R rpeats6 4f kibes vafiable dattaranowWpaulil-ratel goedders recited
8000 sanpl es/ second nmust he obtai ned for accurate

r2eQ)es have thean stevelapedor f@? ﬁY'dQ*P@?FbICOUBteHHGW oP@M'P'@eSUpeHOV
C s.f epresent ed

ués)él%ﬁjgS fﬁg& %g?ﬁ&g%é%@%@%qﬁsymm s, the

nEOM0Im déhen wiiadbandy scg‘naH]aarBS'éMchamgmttbe:lwebB two wideband

I
t%?rgpn% s (§8gr%tm8 npwnt%S/ S&¢ c)éllglaPI ts%t%?nnp additional processing and

-~

constraints must be imposed because the wideband signals are too “fat” for the
narrowband transmission channel. Currently, the maximum data capacity for a
public switched telephone network (PSTN) is 64 kbps. For a narrowband
signal, 8000 samples/second must be obtained for accurate reconstruction of
the original signal. Standard pulse code modulation (PCM) samplé data is
represented using 8-bit symbols. By using 8-bit symbols, the maximum data
capacity of the PSTN connection is reached (8000 samples/sec x 8 bits/sample
= 64,000 bps) while minimizing quantization errors. However, for a wideband
signal, 16,000 samples/second must be obtained for accurate reconstruction of



= 64,000 bps) while m nimzing quantization errors.
However, for a w deband signal, 16,000 sanpl es/second
woreei/0pw2obt ai ned for accurate reconstructi on PET/VE2003/034566
2004/ 040927 PCT/ US2003/ 034566 5 the original signal.
Hence, the w deband signal is goo "fat" for the
narrowband transm ssion channel. [1011] The probl ens
arising fromthe physical constraints of the 64 kbps

PBENoriginalesignain ldencdethewidebend\sigrgblie bem tfat’gfor the narrowband
tandem free operations (TFO between infrastructure
ef@ngmissionfhand@enet wor k. Tandem free operations refer

t oﬁhf bmsmﬁemec G fwnha pIYsidd tddHetidis of the 64 kbps
ehtities in the network. en, a tandemfree
op8iTat iconnéstianmehankat adhided vihd étaleinaitingalitafdermitaee operations

t inal of th t k b d the PSTN .

1B er PR RS e R0 SRS Troh- il eratons
UgfePlo RNEWyhaBE & Pbdodded BiHIR OhfrasitiGUR Bnties A8 She network.
out put bits are punctured into the PCM synbols. [1012

| Whend er tandeimisee mparatiem de implareertedr a widebandhsignal ]from one

vocoders.at th ranspi.ssion t el yi o
R Bhe b6Tall GHTER PRy R B the PETALRE RNy torminat i
whiebang sétdomk shdughekehasw ed puetiveed 8-Bit'PORI Symbols, wherein
within the sane comuni cation network. Co-pending

WvasodesosiErut Ais1are Munsiired into the P& symbsiset No.

0 ), ' NS _US :
SRR, TS T8 Y ST g ot o
t transmissionaepd odnce thevireoeioing ehd haast beecarhpatijgle. This is not a

w deband signals between termnal]s of non-conpatible . .
NBIRATRSWher (P S RLS ahangRf theaw%e%ggré@gals within the
S m, i abl @ v e e inati
iﬁ%@gngﬁﬁgﬂgﬁi% exan%[@r%f aéege?gmge??g?epég%gdéﬁj plllcs:atlon No.
t fAttoriéyle ockeSel Mot abll 6004)de anditieder “GOEBIMINMICATIONS  USING

 IBEHANG "TRAL 8 Fu8S 55 3dusSss e HiPufin blywexgr, there is
ey HBbRNP vhdnbhd wisidseto/ 8%eitige ﬁlide'b%mwggﬁélﬁ%etween terminals
Adaptive Miulti-Rate Vocoder (E’I\/R WB) . Al though the

votoarecompaibleaneiworkuct ural |y and functionally

CHGRIGT Gy’ Pt 2 DRREE fbbRts SORERTsuH7 AE.CEMp variable-

exagpiogoders' aRderiplementedAMAN/ BxarmpRaer a vaiablerdte vcoder is the
vocoder frane with a fixed data rate. However, a )
pe daitiple access

" WelebanchSglegiabisiodaYeaeder @YRraMYy Howaver.d

" Blont BUcD ok VT REPRY & NS Bhoadly 18 Pl an

cexample @i &hmulti-rate vocoder is the Wideband Adaptive Multi-Rate Vocoder
(AMR-WB). Although the vocoder types are structurally and functionally
different, it should be noted that common, generic terminology is shared
between the vocoder types. For example, a “mode” in an AMR-WB vocoder
refers to a vocoder frame with a fixed data rate. However, a “mode” in a WB-
SMV vocoder refers to an average data rate, which is achieved by a mixture of
different frame types. The meaning of the word should be read in context with
the usage of the word. In order to minimize the confusion that might arise from
using such commonly shargd terms between the numerous types of vocoders,
the embodiments that will be described below will use the WB-SMV vocoder

configurations and terminology to represent variable-rate vocoders and the



the usage of the word. In order to mnimze the
confusion that mght arise from using such conmmonly

WG h@nedoeer ns bet ween the nunerous types of voRPOHESHN3/034566

the enbodi ments that will be described below wi Il use

the WB- SMWW vocoder configuratgons and term nology to
represent variable-rate vocoders and the WO

2004/ 040927 PCT/ US2003/ 034566 6 AVMR-WB vocoder

CAMR- ‘g).LB aocoder andﬁgwanbmmlam\gytarmincépgyese nmepfesend -fixadegate and
and

B Vorh RS/ SRR i 1 nageiaAD, P iRl HABRERE: it shouid
AW ingBFR56@hEE R LHoReIsliS Rl be sxbhded h@rsun other

vocoders w t hout ung6 xperinmentation. The techni cal
syeoders atiihont ftmdueh@(pemmmatmm anthattechnigalespecifieaiion for the

AT AR B BEie: S ioPBi PrioSveoaieht SR, 2P V500
| @00¢103)0 THeetethhRaP§Peciliclibhl fofGROWB-SBIY frdrhe structure s yet to

enbodi nents that are descri bed bel ow are for
Heg releasedchg the transmi ssion of w deband signals

ORRED Aekbaiagh, YBEreRbcRhentol i TR ARkFEBH R are o
NeAthorizing eheé aanhbinissish bhwtde@aﬂms‘i@awseﬂﬁmdiﬁerent vocoders of
non- conpati bl e systens. SUMVARY [1015] Methads an

AEamnpstinlecsystemanse dhaeing Aceus 'GﬁbB%efttﬁrﬁ?ﬂ é’l’\'P'PP%’éd vocoders
Oﬂ?@éc?{wbtol‘j@ sQ@r‘if\ﬁ%%qn'?%sﬁﬁﬁé’ﬁé BL&v ﬁf?ﬁ@r%oni tlﬁlées stems.

aspec an appar a presente har nmoni zi n

oper ati ons betvveen a f| rst vocoder of a communication
system and a second vocoder of a second communi cation
system the apparatus comBUMMNARY first extraction

el ement for extracting tandemfree operation (TFO
i 1045kt iMethpes@nd apprrBiusdalenprasesien baTeirde enali: tangdem-free

G SRR e SRR R SIADEC 0l Bbor, ap, avparatus s

apésanteel efori Ch’arﬁidhmﬁ? operativnsatbetelegn caufirstd vozoder of a
the first extraction el enent and the second extraction

e¢<@ﬁmmlcatmeﬁ)é$tﬁm R&ds 81 8e¢qrsh veresRh©l & gegend communication
\‘j’ﬁ e'fntﬂee §rrat }c{omﬁs‘?rgb .ehefrity xt%%%ﬂdb[%%béiﬁofbr extracting

a receive an I ntra-system
otanalem-fret eopsratiom (TFOQ)f rr&iwnat[ciromjm lan ranewtadrmtra-system TFO

af}gnglgma ?s,eg:g%gg%}dlg{?qt&qe Ee(;% feétrrfl&tfrg lelﬂg information from a
CHEBBE SR PO ety SEAH Sl
cooppleditogthe first extraction element and the second extraction element,
wherein the selection element is for selecting either exiraction element
depending upon whether a received frame is an intra-system TFO frame or an
intersystem TFO frame.

[1016] In another aspect, a method is presented for harmonizing a tandem-
free operation feature of a first communication system with a tandem-free
operation feature of a second communication system, the method comprising:
at a first infrastrucmre entity of the first communication system, determining
extraction capabilities of a second infrastructure entity of the second
communication system; selecting an appropriate tandem-free operation (TFO)
frame format; encapsulating a vocoder frame into a TFO frame using the

appropriate TFO frame format; transmitting the TFO frame to the second



at a first infrastructure entity of the first
communi cati on system determ ning extraction

w@eapabidoeti es of a second infrastructure entitRCDiS1008034566
second conmunication system selecting an appropriate
tandem free operation (TFO fyane format;
encapsul ati ng a vocoder franme into a TFO frane using
the appropriate TFO frane format; transmtting the
TiRfeastractarg entitiye recedomgl thaOT PQORADECEARe second infrastructure entity;

A Ty I, e R LI
04 REHCBOING 1S Y SGurk¥ RfPbf thBerFG@dmhane; extracting

the contents™of the TFO " frame according to the source
t1Pa7bf dmeancrtiier raspect, [ a0 1a0paratusnis heseripdcior harmonizing a

ratus i s presepted fo ar.npni zi n . _tandemfree
SBBALE 5o 1bePhf’ elilet 8 o PATRMfiMation’ SRIGH Wi B tandem-
FréAnslssratibh cRalREr at | PNsdceAtiUeemeiuric@RPRYstem, the apparatus
communi cati on system the apparatus conpriSing: at a

feqreprisingr atta fiegtunfraskivetuye entibhef fthe Jirst sammiiegtian system,

Y58 L PEACIL WP LR ARTRGAEARS erty o

Ctheragtondtdonmmalishtion sysi@ns rheans fdrelédtiigaan appropriate tandem-
atﬁgpropri ate tandem free operation (TFO), frame fornmat
a

e SPeRHIAN SHFRY RN demeat andABCARSYating PrYpeqdrdrame into a
“'?FGQ‘rérﬂéiL%ngq ﬁgé 'a@b%)é'fa% HiFFra fB?Hat;Qﬂ@Bﬁs & transmitting the

transm rame to the secon

i TiFOabamec tailtiee esecong ; infrasinsctlice enityeinéeangs tfbie rddeiving the TFO
frane at the second ipfrastructure entity; and neans
EAmRaAting s aauetis phlbeendBesnb fof SRiTRing a source

bE &t ith8 IR 8598 PR Sxtictihg thd kohtddsdf A€ TFD frlaimd Qccording
the source type of the TFO frane. [1018] In another

alopbetsousce hyeaofdheI FQ framesent ed for har noni zi ng

I on en_a fi.rst vocoder of. a _conmunicatipn .-
BB a8 3HBEnatootc ot A0 8husC s R B, Ramonizing
sysérafioné bRtReeR Akt voesBél 6f AdorAunfiiibn $aterBdfd % second
el'enent; and at | east one processing el enent, the

pYQRasies ioh @ SeIOnGEGAMEWIRTGAHOR Srstesn. thel anhaiatus caepprFing: at least
. ! od it ' _
4 RO e B Shd AL bok PRse8Cfig, PRI, the processing

t @ledwemt fcoatigoeer it ingplement@)set of dmgtaictions fsteeddn the at least one

received intra-system TFO frane using. a first table; )
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BRIEF DESCRIPTION OF THE DRAWINGS

[1019] FIG. 1 is a diagram of a communication system that supporis a
number of users.



BRI EF DESCRI PTION OF THE DRAWNGS [1019] FIG 1 is a
di agram of a communi cation systemthat supports a

woeoodes09of users. WO 2004/ 040927 PCT/ US2003/ 03BGB6S2083/034566
[1020] FIG 2 is a block diagram of the encodi ng and
decodi ng functions perfornmed 8y various vocoders
| ocated within comunications equi pnent of FIG 1.
[1021] FIG 3 is a block diagram of a generic setup
f[A102D]t r #1Gy 2 &mmavidlockl aliagrayp af shei ertadirgy sndnddcating functions
System 2 1022] FIG 4 is a block diagram aof bhardware
f%?'%cﬁg?%jr Qg’i YRy 1qus: VaCIRYB e'RPa‘?ﬁd"’hP%ﬁa"%W?%tEElsvPﬂﬁ'Pme”t of
ipl@ arsystemintersystem TFO frames. [1023] FIG 5 is
a bl ock diagram of hardware for generating intra-
shoRdl i fiGr 8yistachloTk idggramesf augenede setumtpr intra-system vocoder

intra-system TEO fra . JJ.1024] FIG 6 is a block
q}?‘fﬁﬁ’sg 'ﬂ'fm%!SgﬂBﬂear{%éyﬁ%ﬂk ating and receiving
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system and receiving inter-system TFO frames at a
t BFrgdtarsgs aachrecaiging]intra-gysten/intarsypisur THQuijpa@sof

r dwar e, conf.j gur at | o) i . .
B0 6055 SATBRH, M]3, 1RRIRHEL 09 Bilaging e
Hystemintcrs\dbi&i TFO ffdnowe bad recdivingshtraisysient MEO frames.
Oﬁerati on_of harnonized TFO bet ween conmuni catj on
S

924hs. MHETR ised ipdcRiastamne] hamhargsior geperatindeang feceiving
P RSN CPETP A S R0 BRI i oconin

sinkevesyistam THO franues attarget sysigons or user
O8I le o 28 el liedmn i padle] Bidiie agigtiation for
1génerétin ﬁn@&é@eiﬁn@tiinf?&-syﬁfé‘hﬁﬁrﬂb?@étérﬁsf% frahie, cal | ed

radi o network controller "or packet control function

190265 nbiGSe 8Ai tarsl ndP care eflowelBd)s oiflusivktingh the, aperation of
packet .d vi ng. no P or, i nt ernetworki ng
PRAERNGEY TRETb SinubiogiPh e B ephone

network (PSTN) 22 (typically a tel ephone conpany), and

an I nternet Protocol éIP) net wor k 24 _S't ically the
Internet). For purpd HiEP RESGRIP I‘éﬁl renot e

stations 123-12d, thre ase stations 14a-14c, one BSC

1 ,OZZie esc Huptraded moﬁ:é PD5N 2 ViERless nepimunicalien) getwork 10

bSeBtdfy HAXELY Jilkess SKidrh&e didtidhe (856 chldd subscriber units or

mobile stations or user equipment) 12a-12d, a plurality of base stations (also
called base station transceivers (BTSs) or Node B). 14a-14c, a base station
controller (BSC) (also called radio network controller or packet control function
16), a mobile switching center (MSC) or switch 18, a packet data serving node
(PDSN) or internetworking function (IWF) 20, a public switched telephone
network (PSTN) 22 (typically a telephone company), and an Internet Protocol
(IP) network 24 (typically the Internet). For purposes of simplicity, four remote
stations 12a-12d, three base stations 14a-14c, one BSC 16, one MSC 18, and
one PDSN 20 are shown. It would be understood by those skilled in the art that
there could be any number of remote stations 12, base stations 14, BSCs 16,
MSCs 18, and PDSNs 20.

[1028] [In one embodiment, the wireless communication network 10 is a
packet data services network. The remote stations 12a-12d may be any of a



there could be any nunmber of renote stations 12, base
stations 14, BSCs 16, MsSCs 18, and PDSNs 20. [1028]
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10 is a packet data services network. The renote
stations 12a-12d may be any ofga WO 2004/ 040927
PCT/ US2003/ 034566 9 nunber of different types of
wi rel ess commruni cati on device such as a portable
phuniesr of differant aypéebfeWhelessthhmmloaunn&tav&m $uchaas a portable

| apt op conput er nning IP- b d bb
éﬁ%nega Felhar giaahons: it {samed Jp erleRkab EPmputer running IP-
hesds- W beﬁroWsrer k{@c forREH %B%Iafjﬁélépﬁéﬁé %ﬁ’f‘hséc?cﬁ&bd hands-

runni ng P-based rowder applications, a wreless
doswroar &is,i arparsohdledatacassisiaait é%DA)nmnrangdPt—bﬁﬂwl Web-browser

uter, or a fixed Iocatlo cation dul.e
RAcaions. g WileFs fraImRNIcaligl edule frgafporlied, ie a portable
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renote stations nmay be any type of conmunication unit.
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[1031] Durlng typical operation of the wireless communication network 10,

the base stations 14a-14c receive and demodulate sets of reverse link signals
from various remote stations 12a-12d engaged in telephone calls, Web
browsing, or other data communications. As used herein, the “reverse link”
comprlses transmissions from a remote station directed towards a base station.
Each reverse link signal received by a given base station 14a-14c is processed
within that base station 14a-14c. Each base station 14a-14c may communicate
with a plurality of remote stations 12a-12d by modulating and transmitting sets
of forward link signals to the remote stations 12a-12d. As used herein, the

“forward link” comprises transmissions from a base station directed towards a



conprises transm ssions froma renote station directed
towards a base station. Each reverse |ink signal
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within that base station 14a-14c. Each base station
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Egemz ansmhesir@fsrhissnCisny edhivenitdndl eblephone ozl the BT 16 will
VVI|| route the received data to the MSC 1

wieut the okaceiedadala itenthie MR He, V\mhunfeglde@raddlﬁonal routing
'égrgfc{egqgr Mééﬁ S GithIA PETN! 2 t 'I’fethtertgé}'f’éﬂuﬁioﬂqs'aspécket-based
packet-base g ata ca

fansni sSion such as a
deaismisdiohasuchhes & Bateetalb destiied fdnehé/BT nbBvorki 24, the MSC 18 will

t he dat ket t t 20, ch |1 d

ke TS BB Raokass tahe JPREN, A0 Al Sand, 1 Retle to the 1P
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whi ch sends the packets the I P netwo
FH’BSI\QZ@,S\NchbImkisdhagaammﬂommll%netymrthand decodi ng

{,ﬁﬂ%ﬂop %éeggéﬁihi FF@%’&%@%%&E@%% |ngI %%%t ggcoding functions
performed by various vocoders located within the communications equipment of
the wireless communication system of FIG. 1. Remote station or terminal 12a is
a communication device comprising a vocoder 201 with encoding portion 202
and decoding portion 203. Analog voice is received by the remote terminal 12a
and is encoded by the encoding portion 202 into packetized data. Packetized
data is transmitted to a base station 14a. A decoding portion 213 of a vocoder
211, converts the packetized data into a standard pulse code modulated signal
(PCM) for transmission on the PSTN (not shown). The PCM signal is
transmitted over the PSTN to a target base station 14b, which alerts the target



the wirel ess communication systemof FIG 1. Renote
station or termnal 12a is a conmunication device
W@ o9pioi®eng a vocoder 201 with encodi ng porti oPCR022003/034566
and decodi ng portion 203. Anal og voice is received by
the renote termnal 12a and H$ encoded by the
encodi ng portion 202 into packetized data. Packetized
data is transmtted to a base station l1l4a. A decoding
pemoite terptiBalof2a  Theoziwmodirgy pertioonR22 0f at vaeodlac k21 atdbe target

A58 208 BRAAES R bR BRABLR Bl SRl 89 spransmision
REM $érabf tdrinindl’ A28 NMTheede @ty ofidTS2BBIEF & vbabaet 231 at the
base station 14b, which alerts the target WO

Te0wte JegpinabCizhusienogles 3#Es packetizachwiada t andr fegns 19yy1thesized
Téhe gﬁcodi ng portion 222 of a vocoder 221 at the
t F& " base station 14b encodes the PCM signal into
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termnal 12b. The decoding portion 233 of a_vocaqder
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gﬁﬁsﬂraz?%@ g@cﬁlé‘? o5¥ ARG 46fde Rﬁ)%%ﬁin%’m&ddeg?%tﬂfrwﬁﬁé speech
e gnal s from

escri above 1s also used to transmt Si
retgpdl eoteursi dak 2 thée onmudtiplicity t efr mncabinb2andTldecadiagofunctions
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I'ng functlions =~ perfornmed upon the speech signal.
. Thedarget destinaiipre almplemenaiiaredeiafls tof ocoderyrasst arehdescribed

B R 8505, SRR, Sl Frndem
%@diﬁéﬁsifg@g@&@bti&y Rsdest” @soRpeti L the iadsignSe of the present

Pat ent 5, 956, 673, entitled, "Detection and Bypass
dnvaniicneand Vnospeiaiedby wgferenes hpeain.Cda earticudars igpsaidorandom
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REdder aitothe esrectt darvice asiRionaprogearaningldad aétebi the code and

the PCM out put so that a receiving vocoder with the

dberai cartlyde dhabiheRrigingdingnpriiy Wikaeda siilarhwocasies. I the
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dgpsé:rra.igﬁsg o?%fiﬁérgn? rvgcg&)errshgor rtrﬁer&i fainr&%n%-ﬂge operations, i.e., vocoder
bypass, can be implemented between non-compatible systems. As used
herein, a non-compatible system can be considered one that uses a different
access technology from the originating system. For example, CDMA-based
systems and TDMA-based systems are considered non-compatible herein. In
general, the embodiments are direct towards the transportation of variable-rate
or multi-rate vocoder frame contents in a format that is accessible to the
infrastructure entities of both the originating and terminating systems.

[1036] It should first be noted that tandem-free operations (TFO) is essential

in order to achieve the full acoustical benefits of wideband vocoding between



operations of different vocoders so that tandemfree
operations, i.e., vocoder bypass, can be inplenented
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qaoBYy %Cééﬁferﬂlbﬂ Iz PEINY &St g eg b‘trsalemg apl one method, the
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t he vocoder frane bits. 1037 conventlon
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f/%g é’i?gﬁpﬂ'@&; B gelflcfelilm?naqn ' toyefscF BSdr%C%%S;Sén%S d U.S. Patent
Application No. (Attorney Docket No. 020742) and U.S. Patent Application No.
(Attorney Docket No. ). In the aforementioned U.S. Patent Applications, the
vocoder frames are passed between vocoders of non-compatible systems by
re-formatting the vocoder frames at the infrasiructure entities, as opposed to
translating the vocoder frames. The details of the re-formatting will not be
discussed further herein.

[1039] The embodiments described herein relate to the procedures and
devices at the originating infrastructure entity to puncture the PCM symbols with
vocoder frame bits, and the procedures and devices at the target infrastructure
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once in sone designated spot. In either case, the PCM
devels denca, therstisiankieriease intthemigntization arreo ke festructure

tér‘ﬁﬁ? %55’ is?grté %%B‘éﬁdinﬁit%eg&?&gte%oT% frﬁﬁ{getd: He generated PCM
symbols. Alternatively, the infrastructure entity may maintain the larger PCM
codebook and simply “punciure” the PCM symbol at least once in some
designated spot. In either case, the PCM symbols will most likely be
transmitted in 20 ms TFO transmission frames, since each 20 ms frame can
carry 160 symbols, which suffices to carry 320 TFO frame bits.

[1044] The purpose of generating a PCM signal from the decoded vocoder
frame is not due towards any technical constraints, but due to legal constraints.
The transmission of the PCM signal is necessary only for compliance with a
federal mandate that requires the accessibility of inter-party communications by
appropriate law enforcement authorities.

[1045] At the target infrastructure entity, the altered PCM symbols are
received and the bits of the TFO frames are extracted. The extraction can be
performed by any hardware, which is appropriately configured to perform the

extraction function. Alternatively, software can be implemented by a processing
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[1047] The TFO frame could be thought of as a table, wherein the specific bit
positions convey information as to system parameters. For example, the bit
positions in one location could identify a mode of operation for the originating
vocoder, the bit positions in another position could identify vocoder type, and
the bit positions in yet another position could identify the codebook used by the
vocoder. This perception of the TFO frame is in line with the interpretation of a
typical transmission frame. However, an important difference exists in that
these TFO frames have conitrol bits that are not interpreted in the same way that

the normal transmission frames are interpreted.



entity should be configured to properly interpret the
control bits in a given TFO frane. Decoder
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a[1060] Fr aire  ikfrhstagdtare té’t&tttlesar‘.BQ@aoCBG@J aof e8ystesd TTFQe each

RGBS FaPUP 3 TR0 EITBIGATRISIN GrieteshpPser B Extractor E

Q) b&ben jrfitdsystetd J/éxtgﬂp A a?si OSO%r a§@|§é’t9ré Bhtities 310a, 310b

I ntr a- syst em vocoder e infrastructure
eot Bysiesn 208 ea0b configByext tonhavera T&ERR frrame Generator Gz and a

TFO Frame Exiractor E, to perform intra-system vocoder bypass. The

embodiments that follow below are directed towards altering already existing
tables that are used for implementing intra-system TFO within each system.
However, in order to perform an intersystem vocoder bypass, the infrastructure
entities in the different communication systems should comprise at least one of
the configurations illustrated in FIGS. 4 through 7.

[1051] FIG. 4 is a block diagram illustrating an embodiment wherein
hardware for generating intra-system TFO frames and hardware for receiving
intra-system and intersystem TFO frames are implemented at all infrastructure
entities of the non-compatible systems. In this embodiment, each infrastructure



configured to have a TFO Frame Cenerator Gl and a TFO
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girentre@. HNolse & Huddcle adibgemeh r llastativg udrl embodiment wherein

Ifferent tables tpo determ ne the interpretati o{
DTATGaRE s 5o erer AN N BREYGHOD n N FPTSYSIEM LAY, rafes and
AhA RIRRL ©f %ﬁtﬁ%irﬁg‘aﬁ%gsstgﬁ ar SO N meRX dr8CfrBplemented at all

i npl ement e , wherein a selection
eintrasinucides entitiescsf thiei ndn-camipatible systemsy In s embodiment, each

Rt ERLEEbAT Do NeTRHFET LIRBrSLs Whima-systom TFO
Frame Generator Gy, an intra-system TFO Frame Extractor Ey, and a TFO
Frame Generator Gx* of System 2, which is non-compatible to System 1. Each
infrastructure entity 510a, 510b in System 2 comprises an intra-system TFO
Frame Generator G, an intra-system TFO Frame Extractor E,, an inter-system
TFO Frame Extractor E2', and a TFO Frame Generator Gy' of System 1.

[1054] As used herein, the superscript mark indicates that the extractor or
generator is modified to receive vocoder frames from another system’s vocoder.
For example, if System 1 is a CDMA system and System 2 is a GSM system,

then TFO Frame Generator Gz would be configured to receive a multi-rate



enbodi nent can be inplenented for any of the

enbodi nents described below. [1053] FIG 5 is a block
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system frame formats for functionality in a foreign system.

[1057] If the TFO Frame Generator Gy’ is modified from Gy, then the receiver
subsystem at System 2 would need to be able to properly read the TFO frame
generated by G,'. The receiver at System 2 would also need to be able to read
intra-system TFO frames as well.

[1058] Note that this embodiment enables an infrastructure entity to receive
intra-system TFO frames and slightly modified intra-system TFO frames. There



table are redefined, so that the AVR-WB node bits can
be conveyed at these bit positions, and vice versa.
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frames are 1 nplenmented at an originating system and
HA0684hr e FIGS. 8A and 8B is a flowchart describing the methodology of the
above embodiments. FIG. 8A describes the generation of a TFO frame at an
originating system and FIG. 8B describes the extraction of a TFO frame at a
target system.
[1062] At step 800 of FIG. 8A, a determination is made that wideband
communications should commence between a terminal of a first communication
system and a target terminal of a non-compatible communication system.
[1063] At step 802, a TFO Frame Generator of the first system determines

the extraction capabilities of the second system.



generating and receiving intra-systemand inter-system
TFO franmes is present at a termnating system 1In
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700b in System 1 conprises an intra-system TFO Frane
Generator Gl and an intra-sygpem TFO Frane Extractor
El'. Each infrastructure entity 71 Ca, 71 Qb in
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the target termnal. [1066] At step 810 of FIG 8B,

tframe mccagtingitn an intemsystpnospadiicatiodond conmuni cat i on

RARBSE, Y00, B koS G T PRI b 77O rame
dstsefrBinBe plitctafsd PEM hieadi ahbiedetdfriintsane. cdritetiseof the TFO
source type is that of an intra-system TFO franme, then

tirme pregraingf iointi-sydens TH paspmelars ¢ff the, drsd ogprpmunication
t e'sthat of an intersystem TFO franme, then the
pr’ogram f | ow proceeds to step 830. [1067] At step 820,
t[1e60]f r Iher detision ewddd yat Biepedli® isobasdad appbnTaGsystem that is
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and Step 830 need not be implemented if the first communication system
incorporates the intra-system TFO parameters of the second communication
system and is capable of transmitting TFO frames of the second communication
system.

[1070] For clarity, various aspects, embodiments, and features of the
invention have been described for a specific implementation for a W-CDMA
system and a cdma2000 system. However, other fixed-rate, multi-rate and
variable-rate systems and standards may advantageously be implemented or
adopted to support the embodiments described herein.

[1071] Those of skill in the art would understand that information and signals

may be represented using any of a variety of different technologies and
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i nfornation and si ghal s represent eq usi n\g ¥n
dnteschangesylity fof dharﬂ&aéﬂtartcﬁéﬁﬁw i YaTiolsy lIggjrative components,

2&986‘@498@&@5’@?5 RO GH P dtihavd bb%ﬁh&%élérf%%d 5!5’(5ve generally in

, Instructions, conmmands ormati o
stegnal of, their tianctinatity. s, Wietherhspsh tfhiactionalitbds |mplemented as

ref S{yggéfcgdtsg W@%?%decﬁggl\éﬁmdescr tg%gaﬁtg%pg and design
V&%%%ramtﬁ%@@éé@ ohl ﬁb%/e% tbh | Sﬁllle@ Ririises ﬁ'nb?'lﬁ@lement the

I
particle or any nbi nation thereof.
Tdemlbeﬂ_fsm:ticbnamwlrdvawrngmwayaﬁxprr eastnparticnlar anpélcanon but such
varl ous

driecBatatig it sha i Ef bednBESRiedBr ol pganure from
thhscbbé of ke BBt nvéintiehosed herein may be

| emented as el ectronic hardware, conput
s[dW%r e Thervasiomsi itustradive l@glcabblﬁcksrdn@%lsm f;md circuits described

bf%eg{lggwﬁ H%é | W@?&Qﬁ%\?@hé@%@dq{er@m m’% 5e %Blemented or
nestfdrasad wnthcmlgteﬁerarpnrpdawsrdwseob@eduguassrgnbeproﬁmser (DSP),

generally in terms of their f onalt
At APPIARIONGREC fioyintegrateq) Gitq) HHB§IGS & F%?éﬁggr@nwaﬁle gate array

d@iﬁ%‘%}” or QRRENPrografMALIE 1Bt AEHES didbihe Glid O tRdMbistor logic,

discrete hardware components, or any combination thereof designed to perform

the functions described herein. A general purpose processor may be a
microprocessor, but in the alternative, the processor may be any conventional
processor, controller, microcontroller, or state machine. A processor may also
be implemented as a combination of computing devices, e.g., a combination of
a DSP and a microprocessor, a plurality of microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such
configuration.

[1074] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a

software module executed by a processor, or in a combination of the two. A



constraints inposed on the overall system Skilled
artisans may i nplenent the described functionality in
wo aroyiosy2ways for each particul ar applicati on, POTIUSHOZ 084566
i mpl ement ati on deci sions should not be interpreted as
causing a departure from the ggope of the present
i nvention. [1073] The various illustrative |ogica
bl ocks, nmodul es, and circuits described in connection
vvsbﬁwarce neaasrhﬂellmayltresdesml BaAM rhemeiy) fitesh kmamory, ROM memory,

@ﬁ@@g%%wr&, 5%?{{}8 d V\g)rtkgls bezg%ggs}e rl?el}jgp lglg aa,r]emovable disk, a
a@qj =g Bpamﬂ?ér'f&mr&f%%@bé%édlﬁﬁfk%\&ﬁ% fhe af. An exemplary

field progra e gate array or ot
pstsyagerrmbblmnh dgi @oupéed do, the pmcmseogeswhothet rpmommorcan read

t .
o St fhatiqrh et e, THERRESE s yhe sfitdoe medigns In the
d%ﬁéfdéfl@é hﬁé%t@n‘aéﬁ %@@TUWI rﬁdyp@éelrﬁé@%ﬁs@mﬁhéﬁ%o@@ssﬁbr The

n1croprocessor in the alternative, the processor
n@yomsahyandomemrmlme@ummoresmemm rayl A&IC. The ASIC may

488 98§ et . 3B R PO BEGReBgo e torecs

devadigm, may desid@ a@mr@ﬁi C(ﬁrﬁinﬁent@ iPaRisdtdemninal.
m. cr o§]r ocessor, rali ty of mcr oprocessors,

nM@ mi cf pfﬁs&%ﬂgswt@&ml}h@t@llsﬁbwq ambogisheaigris provided to

f 7
Pﬁoﬁ‘“ﬂ 1P SRR L8 P4t 38, mek8 6 upR R, FiRefi nvention.
eMmubuaenbdlfldammsakeméw embodigents willbioel iredditi appatent to those
o bURd B ne it 1 gBREE IBCRICR AETipaid essinay be appiied to
2%%%9!8& éW/@éﬁﬁ@eﬁg@ el & Rdg]ﬁf Br @eeﬁé%mﬁé{mvennon

reside in RAM nenory, nmenory
rrﬁ'rlrmISy iheEEFﬂam revention meg@tsmmemm dediiraied ato the embodlments

C SEPYBChRh diitRolh B athettad Moy idBst sEhPh Cansistapl with the

"‘?)@Lhéiﬂﬂéssar‘}‘d)H@beﬂdeé@ré@@scl@is@@m@ih such the processor
can read information from and wite information to,

t NEHATOS:GBAMEDS: In the alternative, the storage
medi um may be integral to the processor. The

processor and the storage nediumnay reside in an
ASIC. The ASIC nay reside in a user termnal. In the
alternative, the processor and the storage nedi um nay
reside as discrete conponents in a user termnal.

[ 1075] The previous description of the disclosed
enbodi ments is provided to enable any person skilled
in the art to make or use the present invention.



Various nodifications to these enbodinents will be
readily apparent to those skilled in the art, and the
w@eeeni2pri nci pl es defined herein may be appl P€HUS®03/034566
ot her enbodi ments wi thout departing fromthe spirit or
scope of the invention. Thus,24he present invention

is not intended to be [imted to the enbodi nents
shown herein but is to be accorded the w dest scope
consistent with the principles and novel features

di scl osed herein. WHAT IS CLAIMED I'S: WD 2004/ 040927
PCT/ US2003/ 034566 23 CLAI&EEH&HWQF apparatus for

har noni zi ng operati ons bet rst vocoder of a
comuni cati on system and a second vocoder of a second
communi cation system conprising: a first extraction

el emenAnf agpaaxstusaf | gnichigeg dpeesticie batwésh TSt vocoder of a
information froma received intra-system TFO franme; a

sEIBANINSaticR: BYHAMe [PERte At SEeANC VOEaE@el 1§ arsecond communication
[ j froma received intersystem TFO frane;
e bRy

el ement conmuni catively coupled to the

first axirshextrastior!aement fod éxvacting opndeni-frest oguration (TFO)
el ?msnt‘, v¥her ein the selection elenment is for

sBIYRIGHRY TErp Reecelverdeirasysions 1ER fra@sendi ng upon

whet he i : ] i SYS

or an £t T XRAHEF Boirnt Jor MIHPY°TFD, WipddH, from a
1receivedhintersysiemi Bf@drame;fandt generator for

gener at i n intra-system TFO

: frame f , .
tr ansn?sgagﬁ,orhrﬁie@eg C%m&gwgp&?lg? Cf’gﬁr)legeit%rtﬁ?i Hiegt appctraction

| Slefierft wptans Ee6bAd eRBatiidn elehfitMvASHAN thedsel&Bfon element is for
apparatus of Claim1l, wherein the first extraction

efelaeling eihagraxigetion eigmegudepending uppasrhethene seesived frame is

AT b P YR AP s i G RS Skt
extraction element is further configured to extract a

vocoder frame fromthe received intersystem TFO
fane. TBe apRaraiypal alaid brfudher eemPrisiRgr ei n t he second

gener af Ok GeNRhAlAS {F generating an intra-system TFO frame for
transmission; and

a second generator for generating an inter-system TFO frame for
transmission.

3. The apparatus of Claim 1, wherein the first extraction element is further
configured to extract a vocoder frame from the received intra-system TFO
frame.

4, The apparatus of Claim 1, wherein the second exiraction element is
further configured to extract a vocoder frame from the received intersystem TFO
frame.

5. The apparatus of Claim 2, wherein the second generator generates the
inter-system TFO frame by commandeering an intra-system TFO frame.



i nter-system TFO frane by commandeering an
intra-system TFO frame. WO 2004/ 040927
weRONAWERO0D3/ 034566 24 6. A nethod for har noni REYSH03/034566
tandem free operation feature of a first
conmuni cation systemw th a taplem free operation
feature of a second communication system conprising:
at a first infrastructure entity of the first
cBmunAc mdtbed sps tharmoniing ranitandemdree aperation feature of a first

ERRRraHRD, Svalri e p o BndBEHiS! ESutho Rl ea second
t sogeftricaprofrtéh eompfisiay: f rame format;

encapsul ating a vocoder frame into a TFO frame using
t he appt opr figgt e infresiyuciusee enbityneaf; the afitsii commypni¢ation system,

B o L R BARELALY ' RSB et ety of e

esécdnd cordatumicationgyseerapour ce type of the TFO f_rams;
extracting the contents of the TFO frame according t

the soBFIEEIRg 3R ARProRNie Frsamdre oReranppAT O &ranes format;

h hal . ) . _
communeheafufed A S SBCHEE HaRE. o A THERAE, Ging, e Bbpropriate
f €xQuirameffoamacond comuni cation system conpri sing:

oo BN 58 B ae okt YoStnd Pihiighure onty

extr acid @ifGRTFD fé&ﬁleoc{t tRe §§8&Widf?§s‘h@%¥dré‘éh‘tﬂéf? Cor

entity of the second conmunication systeny nean
sel ect detgraniniag graqurcatype eitie MR drameper at i on (TFO)

frame _format and encapsul.ati vocoder fra into a
TFO 1 r SR io e santes at o THQ rapes Aecorgingyie- e Solice type of
NMBRTPFOGrarheansnm tting the TFO franme to the second

infrastructure entity; neans for receiving the TFO
frame at the second infrastructure entity; and neans

ol r achPREAHE Tof SEMIERE iy °f i Tracd Qpotihy By of @ frst
t bemsunicatidny Resteim t With T Qandanefre8. operaaibhafaiiiuie fofra second
har noni zi ng operations between a first vocoder of a

cEARIHNGALI SYjRMefPMRESIAYs econd vocoder of a second
ComUNLLRkik}nfrastructure entity of the first communication system, means for

determining extraction capabilities of a second infrastructure entity of the
second communication system;

means for selecting an appropriate tandem-free operation (TFO) frame
format and encapsulating a vocoder frame into a TFO frame using the
appropriate TFO frame format;

means for transmitting the TFO frame to the second infrastructure entity;

means for receiving the TFO frame at the second infrastructure entity;
and

means for determining a source type of the TFO frame and extracting the
contents of the TFO frame according to the source type of the TFO frame.

8. An apparatus for harmonizing operations between a first vocoder of a
communication system and a second vocoder of a second communication

system, comprising:



system conprising: WO 2004/ 040927 PCT/ US2003/ 034566

25 at |l east one nenory elenent; and at |east one
wpe@ens®eng el ement, the processing el enent coPET/4s20831034566

to inplenment a set of instructions stored in the at

| east one nenory el enent, the poset of instructions

for: extracting tandemfree operation (TFO

information froma received intra-system TFO frane

usi ng at leaskong atmoryaaidmext;raact i ng TFO i nf or mati on

froma_Jeceived inters%st mTl':_.? frame using a secon

PR

t abl e, AWRALACPIHERSNG FBe P%Sﬁ@g?@'ﬁ@e@%‘?ﬂﬁgumd to
LISPER EoRNSURTE FOLH PP ghbeoky it AP bemens
set of instructions for:

extracting tandem-free operation (TFO) information from a

received intra-system TFO frame using a first table; and
extracting TFO information from a received intersystem TFO
frame using a second table, wherein a intra-system TFO frame has the
same fields as a intersystem TFO frame but the first table and the

second table have different bit definitions.



