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CONFERENCE CALLI NG SYSTEM AND METHOD FOR A W RELESS COMMUNI CATI ONS CHANNEL
BACKGROUND OF THE INVENTION 1. Field of the Invention: The present

i nvention relates to comunications systens. Mire specifically, the present
I nvention rel icamyifeesystens and techniques for 10 provi di mecTussiemshce
calling in digital tel ephone systens. IL Descyiption of the Related Art:
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disclosed in U.S. thhtemibréﬂne cdll901, 307, entitled

_ However, in digital wireless communication systems such as a

25 cellular telephone systems, conference «calling is somewhat more
problematic. This is due to the fact that speech in these systems is generally
compressed at some point in transmission. Conference calling in this
context conventionally requires decompression of compressed speech so that
the signals may be summed as analog signals prior to any re-transmission to

30 conference participants. This is due to the cost and complexity associated
with digital signal summing schemes. Unfortunately, the compression,
decompression, recompression and re-decompression of speech significantly
degrades the quality thereof at the receiver. An excellent illustration of this
is problem may be found in a CDMA conference bridging system.

35 CDMA (Code Division Multiple Access) modulation is one of several
techniques for facilitating communications in which a large number of
system users are present. CDMA offers several advantages over other
techniques known in the art such as TDMA (Time Division Multiple



5 " SPREAD SPECTRUM MULTI PLE ACCESS COMMUNI CATI ON SYSTEM USI NG SATELLI TE OR
TERRESTRI AL REPEATERS'", the teachings of which are incorporated herein by
ref erence. The use of CDVMA techniques in a multiple access conmuni cation
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DETERM NI NG DATA yaxiEgessSary trafymosions yvhen there is no useful speech to be transmitted.
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. frame in a fixed amount of time by varying the transmission rate of

25 communication. Additional details on the formatting of the vocoder data
into data frames are described in U.S. Patent No. 5,511,073, entitled
“METHOD AND APPARATUS FOR THE FORMATTING OF DATA FOR
TRANSMISSION”, the teachings of which are incorporated herein by
reference.

30 In a conventional CDMA conference bridging arrangement, the
speech signals received from each of the participants are devocoded,
summed then revocoded and re-transmitted to the participanis.
Devocoding involves detecting the rate of the received vocoded signal and

. decoding it accordingly. One technique for determining the rate of a

35 received frame of vocoded data is disclosed and claimed in copending U.S.
Patent Application serial no. 08/233,570, filed April 26, 1994, and entitled
“METHOD AND APPARATUS FOR DETERMINING DATA RATE OF




the possible rates. Error netrics, which describe the quality of the
decoded synbols for each frame decoded at each rate, are provided to a
processor. The error nmetrics may include Cyclic Redundancy Check (CRC)
results, 10 Yamanoto Quality Metrics, and Synbol Error Rates all of which
are wel |- knowpobghibépe art. A processor analyzes the error nmecriussastd
determ nes the nost probable rate at which thg |ncom ng synbols were

transmtted. This rate | ed r S|gn

conference bri dgi @W&’Z@ﬁ%@ tvg\‘ﬁé%ig:eeéﬁ%g @ oﬁbMngmsz
from each conf er erRECERVERC | srahtU.Bs madwp&ndtnéumiﬂtmmdosmxmz,senutled
station by a tran bs st S

t he vocoded si gna?yg}gggcel \%vggggﬁgl Bﬁtég), revocodmdmN
transnitted to t hdMEBHBEEACCESS SYSTE B APPLIC ‘ubbiled Beptemben 2401993,
the revocoded sy griaks teachings dﬁ\m@dsﬂwmahrrafet f&w&ehezfems Oefeétenies.

20 devocodi ng, reyoco =vocod severe rad t alJt
of the received mé*?f@‘ 538%@? RAyies, ’éege'ivﬁdt (Ias ‘g}e’s’? &‘°¥
and/ or technique fthe pnssxbtmrmgaw metrion | whigh d\esmbeth%qudnm ofathe decod

conference cal | i nGyssdleHdr each frame decoded at eackf¥ié)\are JH&'WE%@%JPG

need in the art i addressed 2 nt 0
conference calling 1%%/&'% mgin Wayeﬂgz'ﬁecoqxfﬁﬁe@%ﬁ ‘f‘rﬁ@%h&h&& \(t%ﬁi resuits,
i nvention is atpt¥amamote Quality Metricscand-5yimbol Egrdri Rates alioof whidn dreameell-

LJ.

third partici pant SeERERH ft“%ﬁi-&eﬁédr bg&?ﬁ@eﬁpﬁ éh@aﬁdaemrme
and receivers respect,| veI The | Ive system i nc cl rcul or_.. .
recei ving an encodB@stPrpbable; rafﬁﬁtal” plswere; frapsmitied Fhisq

circuit determ nesratmxsdtsedftodbmdnaﬂ'elrecqmed signal. speal dng from the received
encoded signal. A thir | bRH tdrlely aggm

encoded si gnal recer vegnoﬁré%é{;;%érﬁg giﬂ gm%@pgﬁeta édgc?he ot(’aﬁfll und
participants. tIFace P to a base
provi di ng conf er enstatiom by iartyansmitter e qaehtsubsqrﬂm'ss_tatmm eaesmhy bese station, the
general i zed to anyyGuaRe’ siphalRvire! SRR @6vbebaRd] BhtEy, 20d5coted and re-

partici pants.

PCT/ US97/ 17822 4 |'Fangmitied fo theiconference patigipants Ateach subseriher dpeations the
vari abl e rate speerevoomieddsignalsprelre-devootdesh sﬁsenmhtmnedoahmdedthw vagolding,

rate, silence b VaRRARdng) rdVcRbiigRhid HdeBeodihg lekel BepALES U Guiihy by

as transitional raé‘l%s [.n | rative inple ts of
the speaker"s sign F’&é‘ﬂr"r fied by examning the rate of the received
vocoded signals. Wen tHencepthetecis a naeddniethesagrfak‘ a systet nand/iorctechniqize for

re-transmtted w tﬁgﬂﬁaﬂﬁi&%&%ﬁhgﬂ%}% Wil dl}grrai%mgleggh@e é}dlﬁié’@ﬁténb” t he

conference call By re-tra out

de- vocodi ng, tgse quality of thesiﬁem\ﬂfb%‘i‘héiﬁ’vﬁifﬁ’éﬁ

The need in the art is addressed by the present invention which
provides a conference calling system for a wireless communications
channel. The invention is adapted for use with a channel having first,

30 second and third participants communicating via first, second and third
transmitters and receivers respectively. The inventive system includes a
circuit for receiving an encoded signal from at least one of the transmitters.
A second circuit determines which of the participants is speaking from the
received encoded signal. A third circuit is provided for re-transmitting an

35 encoded signal received from the speaking participant to the other
participants. It should be noted that the exemplary embodiment for
providing conference calling to three participants can easily be generalized to
any number of participants and can include land-line participants.




10 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a bl ock diagram of the
conference calling systemof the present invention. 15 FIG 2 is a

bl ock diagramillustrating the conponents of the base station of the
conference calling systemof the present invention. FIG 3 is a flow
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98/ 11709 FIG. 1 is a block diagram of the conferendeCtaling7systém2ob thed a
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25 advantageous teachings of the present invention.

While the present invention is described herein with reference to
illustrative embodiments for particular applications, it should be
understood that the invention is not limited thereto. Those having
ordinary skill in the art and access to the teachings provided herein will

30 recognize additional modifications, applications, and embodiments within
the scope thereof and additional fields in which the present invention
would be of significant utility.

FIG. 1 is a block diagram of the conference calling system of the
present invention. The system 10 includes first, second and third subscriber

35 stations 12, 14 and 16, respectively, which communicate with a base station
18. (Those skilled in the art will appreciate that the invention is not limited
to the number of subscriber stations shown.) In the exemplary embodiment,
each of the subscriber stations includes an identical transmitter system 20




rate packet, a quarter rate packet contains approximtely one quarter the
nunber of bits as a full rate packet and an eighth rate packet contains 15
approxi mately one eighth the nunmber of bits of a full rate packet. The
vocoded frame is then provided to a packetizer 24 which, in the

illustrative @oadiH®ent, generates a set of cyclic redundancBCrussekTsgZCRC)
bits for the franme and appends the CRC bits afid a set of tail bits to the
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25 exemplary embodiment, the encoder 26 is a convolutional encoder, the
design and implementation of which is well known in the art. The frame of
encoded symbols is then provided to an interleaver 28.
The interleaver 28 reorders the encoded symbols of the frame in
accordance with a predetermined reordering format. In the illustrative
30 embodiment, for packets of less than full rate, the interleaver 28 generates
duplicates of the reordered symbols in the packets to provide packets of a
constant data rate. When the variable rate packet is half rate, the interleaver
28 introduces a factor of two redundancy, i.e., each symbol is repeated twice
within the output packet. When the variable rate packet is quarter rate, the
35 interleaver 28 introduces a factor of four redundancy. When the variable
rate packet is eighth rate, the interleaver 28 introduces a factor of eight
redundancy.




15 to an antenna 38. The signal is transmtted by the first subscriber
station 12 and received by the base station 18. In accordance with the
present teachings, the signal received by the base station 18 is
transmtted to the second and third subscriber stations 14 and 16,
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receiver system 44 which processes the received signal. The receiver system

25 44 includes an RF receiver 46 which downconverts the received signals. The

base station 18 does not know a priori which of the subscriber station users

will be actively talking and which will be listening. Thus, the receiver 46

processes data frames received from the subscriber stations 12,14 and 16 and

. passes the processed signals to first, second and third demodulators 47, 48

30 and 49, respectively, of multiple access receive subsystem 50. The

demodulators 47, 48 and 49 demodulate the downconverted signals in

accordance with the modulation scheme of the modulator 32 of the

transmitter section 20 of the corresponding subscriber station. In the

illustrative embodiment, the demodulators 47, 48 and 49 are CDMA

35 demodulators as described in detail in the aforementioned U.S. Patent Nos.
4,901,307 and 5,103,459.




Pat ent No. 5,101,501 entitled ' METHOD AND SYSTEM FOR PROVI DI NG A SOFT
HANDOFF | N COMVUNI CATIONS I N A CDVA CELLULAR 20  TELEPHONE SYSTEM', and

U S. Patent No. 5,109,390 entitled "Dl VERSITY RECEI VER I N A CDVA CELLULAR
TELEPHONE SYSTEM', the teachings of which are incorporated herein by
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dat a : n accor dﬂnfc@emodhlawm (xmtdehewnn nesthidhe - du:ﬂodulate fthe nﬁm@ssxgnal lwhiche
i nterl eaver 28 o Sihs a

The frames fromthe HS‘?@% f’ltﬁ%r;&%g Imga#/ﬁeérs 4§Ea,§§>rn r13(15155
56, respectively,Shawn ¢ p%n"Qihgy etso fapy sth‘S'éigénc?OaﬁbF tedc slinpesity7
58 and 59, respec@dmsmszmwcode t he dat a. In t he |Ilustrat|ve

enbodi ment, the first, g@ﬁg@@lﬁg lePerthat Se 5t Vetng { widbhand sigral Bfers a form

multi-rate trellis

PCT/ US97/ 178220 8 qﬁa&wmydsvmgcby ispreadingithesignal eneigy aviep acwise: bandwidth.S.
Patent Applicati ophérefdre) e&%u’&u%?fadiﬂg m&w ohlySd skl prﬁapﬂﬂai CBMA

the receiver system s the._r nece as_a

artifact of thg %%%B&g@és f P2 ﬁlﬁ ﬁ@&eﬁ%ﬂﬂrﬁ&% ﬂéﬂ
embodi ment, by t hsignal paths hepughsimultageousibinks fmneenomlerum tlmwt wo s
is shown in the dfn%ﬂe 'teB-sites. PPuRtBeRthre, J5ifth lmvéxaﬁf:ﬁ@} be%b%ﬁedi%g%xﬁomi@

and 59. The r ect det erm ne St,l ma f the rate
si gnal s sent {/ Ptm‘?gﬁ)s %sfﬁi’?m SPYFagn S smg by
enbodi ment, the rdim asigoal serivibg mthodﬂ&egarpxopagamstwmhmrecewed

estimates the ratgn®prodisedonp hMyS'E@ﬁ{pl@é\SPﬁaﬂ'ﬁdMQI N@eGHubiratelein U.S.

;ﬁéf'gifﬁf f lraagﬁ L§% Bgﬁge %?S%g;ﬁ dﬁ;ﬁ% Mﬁﬁg%ﬁbﬁgﬁg@ é}i@?%ﬁ“@ by
a Si e algorit II@N S n
The ?gte esgj | bRt eFEBEPHIONE BYSTEM?, and U\5! PhteRt mm,a@éenhﬂeahq)ﬂvmw

ARl o oo oo REEEVERIN A, PR R AR B AONG Rk B S

a rate higher thaof whichf arerincorpprated iherein byrnefexenicet hi r d subscr| ber stations
14 and 16. For exanpl eThd QRvetsign@mbinktd BE 52iandl 55 dinbineDde sigrdls 46 ptovidry

be a an improved estimate of the demodulated signal. In the illustrative
2s embodiment, the diversity combiners 51, 52 and 53 are designed and
constructed in accordance with the teachings of the above-reference U.S.
Patent No. 5,109,390, the teachings of which have been incorporated herein
by reference.

The output of the first, second and third combiners 51, 52 and 53 is
30 provided to first, second and third de-interleavers 54, 55, and 56,
respectively. The de-interleavers re-order the demodulated symbols data in
accordance with the predetermined re-ordering format as set by the

interleaver 28 of each transmitter section 20 of each subscriber station.
The frames from the first, second and third de-interleavers 54, 55, and
35 56, respectively, are then provided to first, second and third decoders 57, 58
and 59, respectively, which decode the data. In the illustrative embodiment,
the first, second and third decoders 57, 58 and 59 are multi-rate trellis




20 full rate franme and the frames from second and third subscri ber
stations 14 and 16 nay be eighth rate franes, indicating that the user of
the first station 12 is speaking and the users of the second and third
stations 14 and 16 are listening. In response to this signal, the control
processor-G?WB%W signal to a swtch 64 and a transm SsSip@TUSYys1783n 66

whi ch i ndi cates t the signal 25 fromthg first subscriber station 12 is
to be sent to the second and third subscriber stations 14 and 16. The

switch 64 then pde@oderesashéeacnbeqlumdéee&ednsutbﬁa|af¢rsm\»&@m¢ro‘ﬁﬁh?atenf
subscri ber stat |‘Qppm‘ﬁbﬁgehhpnalmns4mte frame (the first subscrl ber

station 12 in theillLu encader f
transm ssi on system é%s‘f‘?\lgl{hes\ﬁ ?%&%‘Hﬁeﬂt’c %X?ruﬂgg%ﬁ e pr esentth§0
teachings is t haate bf the gemlqua&ame A% @B amiacatoftthe decgding progess whighytis

speech (vocodge B thec illEEARS BRBolIRER, Oby IS0 CRltdateh arallisech
to anal og, sumﬂ er recel ed si gnal s,, t hen, T eyocqdi ny rio.
re- transnissio %CG'\/ladFaﬁﬁ tecty Q015 *Wﬁ?o%n‘éﬁ “\"Hﬂgge”q %ff‘gt y

of the speech si detb&ylﬂedtte}hs hiecodersr 5%t &8 i ands 590 tThe aatd aletenter 685
The encoder 68 ejg Hﬁﬁ\e%hw&%ﬁqwbgm rafE Of VB bighis! %tSBYt&JEh%f ffe
on n

error detection and correcti the exenmp nent, .the encogder 68
is a convol uti ontbsgrberiations, JInan alernatiye; eﬁ&‘éﬁ@ﬁf‘ﬁt‘*‘ﬁﬁ“@f tectoyrarsPe 2709

PCT/ US97/ 1783® Oseplatetd processor whivhvestimated ¢herate ofithe freceived fsignat dassil on
symbol s i s then X%&E?h Qp@%“éi&&&'f?ﬁi{é” r'6h tﬁ@e%{e?é?gok‘%ﬁ¥ &Oe&efﬁéﬂ%r S

t he encoded synbo ®s I N~ accor dance reor rong f érlg
as descri bed abovermalized, &ﬁb@te‘l‘%’ﬂrﬂf GHWeﬁlgf&iv@'r bzéoelsmshet SRR ¥ theer

20 of each base ficoif slgi’aﬂ orUbiyraisintpletdigorithint rbased on Whichsofpthevisesi was a
nodul ator 72. Th or 72 may be inmplenented in the same nmanner as the
nodul at or 32 of e nsmtter section 20 descri bed above. The H&%@ tor

72 receives a5' subscrTherate gptimatesarg provided to agontrol processpp 62+ st
control processogxdinple, ke rate duector 60 tproviciebcsighal tos thee controly prdcessoln 62

nodul at or .72 nod e r V. at he
~second and t hi rdwgﬁ%‘sg?‘lilger S t#‘gﬁgﬁgﬁ%qﬁg f?%?&%gﬁ?ﬁ §gﬂzv€e}g%>l%ﬁpl e
of the user of tratefigher thandhe fraaessrom;the seqond and thir %’&

‘codes are-known pfid {16 Fok lexamhple, ity framenipdm, t}mbmsesubécubeﬂsmﬂow umambem

No. 15 5, 1GQg, 4?@1 r%t@efir&xﬁﬁe mﬂg\alfg{lm\é@;@a\%@x&&s&& thi?8 Wubekle? Stdtmsi1a by .

ref erence. The ou I ppu a tran The
transmitter 74 |§nﬁ|4 mpay pe REEWIH'%‘F fS‘HE?F' ’F‘H’g{)& &&ﬁsfh?t“?%"roéﬁ“eo%’sﬁsé%q

The output of tha2ts g and THe mseqsraf\/&tdesdcdmi and ahirdnstatidis flérand 16 are -
eI et e T8 W g0 i b s il

: to a switch 64 and a transmission system indicates that the signal

25 from the first subscriber station 12 is to be sent to the second and third

subscriber stations 14 and 16. The switch 64 then provides the trellis decoded

signal received from the subscriber station having the highest rate frame

(the first subscriber station 12 in the illustrative example) to an encoder 68 of

the transmission system 66. Note that a significant feature of the present

30 teachings is that the signal packet received at the highest rate is not speech

(vocode) decoded. This eliminates the steps of devocoding the speech to

analog, summing with other received signals, then revocoding prior to re-

transmission thereby providing significant improvements in the quality of

the speech signal received by the other stations in the conference.

35 The encoder 68 encodes the speech signal received from the switch 64

for error detection and correction. In the exemplary embodiment, the

encoder 68 is a convolutional encoder, the design and implementation of




switch 64 provides the decoded packet of the speaker that has tied for

hi ghest rate who was speaking |ast. For exanple, if the frames fromfirst
subscriber station 12 and second subscriber station 14 were both full rate
frames. Then, 23 control processor 62 would select the frame of the
speaker who waweobsmapesspeaki ng and provide a signal to sw t chPERUSHHTRAL i ng
the selection. The output of the switch 64 i g provided to the encoder 68 of

the transm ssion system 66 d trans t t subscr r, sta ns 12
14 and 16 in the Wé\‘f&br‘s g”eﬁ“ag‘b ggfe %O%Re £26im F?%E9 ‘?‘ﬂ‘ﬁ"& bf’% tjn e
si gnal transmtteprdwdedléowsntedeavercﬁﬂ 18 is recei ved by the second and
third subscriber statiprs ,ﬂ&rﬁggle,lgo 1B td'tléeéﬁéo r&cmeot&aq,ye tie
second station 14|sgesc llgtil I n ta t 'S un%a%? at the desih%g,
construction and BfeF a frmat a3 des éfef frespegt ot
stations 12 ansl lﬁlterlewmczﬁoiaﬂzp transdutteaﬂﬂmfteabhb’a.ﬁesnahen&'ﬂmbutput of the
transmtted by th ;S?ﬂ%?:?ovkﬁad%h%&&ﬁﬁ&irﬁzo that of the second .

statton 14.
PCT/ US97/ 17822 10 T ¢, smedulator 72 max beinplemented. in ithe same; manner ascthec g

by the second subﬁwddiabrstaat iofn tHe! Bansmitbert eseetioRS 20N dlestribed eabiver oTde a

dupl exer 36 to a p ' . r _

anplifies the recEen?ove SI gnm prsgvpﬁlﬂe§§§¥FE§§§%9n%é%fig€%ﬁ ‘E}%’ % the
denodul at or. 8405 cortmeldnraeessor: §2. r ducrespensg drathe subscrihen oselect,fighal, the
nmodul ation fornat nﬁidmmr mdud:dxilaresme afteflGfveldogivoded kignal §3be réceived by the

desoribed 11 321"2?%33“@ B SRR slichs 11 4R {6 Y B TROERIL cBimple of
5,103, 459. The di theuseryp Mrﬁﬁéub%bessnahpnéhmsem#l)ﬁpeﬂ@ngawalﬁhﬁﬁ@s axe
ana as dFSEPL”eIf“ﬁW*‘;E‘“‘%“ D Seé Mor NStk above difericls SUL, DPatehD NNG.
t eachi ngs of ﬁ&ﬂ%@% |t%§{1ﬁ§§ §F ‘éjhﬁg &axeby’eyof g}cg oeraé?:lg hetrgﬁ by

denodul at ed si gnal-' eferenees he di versity conbiner 88 is provided to a
de-interl eaver 90. TheTHe-cutper bea\eindulxlmrwziﬁrﬁx hetoda npahintitedl A0 The

symbol data in ac t S by
‘the interl eaver 78‘%?)‘?&?%&%)%% S at i on &%p%ﬂafetgﬁe%nﬁﬁ%%@ AG 1. The
de-interl eaver 90ontPutinfithe tapsmiiten T4 ﬁﬂ@&&férm@m%é@ﬂéﬁnﬂn@sw&t@
In the illustrgtive sscbadiandthird siibscibepdRtiolg14and 161! ti-rate trellis:

decod d bed f, 201288 ¢

Aopl 1 6at on seri al o, e 8teny at rd sERTITE 18¢ Tote ot ihe Righels Bl frame,
variabl e rate voc8witeh64 provides the dasoded m@qv@éémpeakew@éhgs tigd for highest
speech data from tdte wies agsepéikinglbish Fofle lef if5thiet frifhe$ fiforh Forst Sdbsctiber

second subscri ber T%Itiﬁh' Ol e e b 1k et BOAY Pk LA TR

descri bed in detai
25 control processor 62 would select the frame of the speaker who was last

speaking and provide a signal to switch 64 indicating the selection. The
output of the switch 64 is provided to the encoder 68 of the transmission
system 66 and transmitted to the subscriber stations 12, 14 and 16 in the
manner set forth above.

30 Returning to FIG. 1, the signal transmitted by the base station 18 is
received by the second and third subscriber stations 14 and 16, respectively.
Although receipt by the second station 14 is described in detail, it is
understood that the design, construction and operation of the receiver
sections of the first and third stations 12 and 16, respectively, with respect to

35 the signal transmitted by the base station 18 is identical to that of the second
station 14.



25 transmtter section of each station is as described above with respect
to that of the first subscriber station 12 and the receiver section of each
station is as described above with respect to the second subscriber station
14. FIG 3 is a flow diagram 100 illustrating a nmethod of providing
conference H,ﬂg,ﬁ,servi ces in a wrel ess environment in agpcomwsewos2w th 30
the teachings 0 e present invention. bl lustrated in FIG 3, at step
102, the base station 18 receives signals r‘1rom all subscriber stations jin a

conference call. At TEhegignalgransmitied %&mgﬁ&pe Wis fﬁ%ﬁ%?ﬁd“%ﬁ%"“ﬁ‘t
step 106, the raiReribér staon 24 by\@Cardewods and hrotgh adu;

th trol th
oo RIS S O, "
and 110, the hr teceived: signalf andrprovidesitdot a demadulaton 86 sThe rdemdtﬂetor 86
PCT Uso7) 17852 Herodilfes BiPfoceiled HghIoC BoM e with Ho Hilatioh format of
present mventr&‘f’ﬁ“ﬁgf“iﬂi? %Qp&ea?ﬁ?? té’&?e} ré‘cg’\e\/{ﬂd‘sgﬁhy |gmbogiment, H}ﬁ
speech (vocode) ddmodnida:tor 86 is @ COMAt demodalatorpas desatibed ciodidetpil e theeech
to anal og, SumTth}ex’tPﬂ %&pgrs rﬁ@éit‘ﬁgs qrmgoe,anu@mgggocodr ng prior to

re- 5 transm ssion ggg ovi d ant r% %ements in_the h
quality of the speec

& Aimbity Combiter 955 pIgRRBleLin. e fane maRREr 5 the
conference. 1of t:bmbfners 51, 52 andeS3vef the rbasénstjtmmt 18 atseddscribexk above: andnas ol
processor 62 se I ttpg%“-n
subscri ber .stati onia\%ﬁalﬁﬁthé%%wé‘géﬁ%r?océﬁgg fﬁaﬁe{ﬁ‘? ﬁ:&nggﬁ%g%'tﬂg an i%s of
transnitted as aduehhaee E@”‘fﬁ%ﬂ? herein Vd@’@ri‘l@ FIG 4 illustrates an
i mproved i npl enent at The demddidatedrdignal feomc tiesdiverdityt bambines 88 isi proyidedn.
Control process a2 u t S | G
2. In control p?%cegg'éﬁﬁ%gv%}e 96r g? ieés d(#-ﬁ‘q%ﬁ%vregorr%ﬂ E%gfﬂrg%g &éb Qauﬁfted:
decoder are Bi | sEmbel gata ippcsardance with & pr etmnzazrez% °m€4§sﬁFE%nts
switch 64 from é itetlegrer Mocsfahe basd statibwa8exanpl e if one speaker pauses

nonentarily in his di E%QF ﬁm S
his chair, yt hen wt hgﬁ%%’ﬁg ttgélab- e%%g{s'?mro?déﬁ I"d re Ié g@ny
undesi rabl e tra%ﬂb%ﬂ%@éﬁ%d"fﬂ\? ratiye am ?Fé’agé grﬂja
speaker, fol | owafiultitrate tréllis hieungdétasld&mbdﬁnf 'detall iiﬂthespﬁkarenhbned Hd.S.

hi b
rechods ¢t Har & AR RE T AT TR S i B e
filters 202, 204oavariaRle zate yacg F’agﬁ' {Q}ed@ﬂ Fﬁtﬁé’é’ﬁgéezo W‘f?ffﬁt‘bﬁg?ﬁf es
as described in speéch dataxfrom thérdecbﬂndsbmrdatasammvudestitetof thet esatiof dhe

and not on the Cs‘éE&ﬁi"Luﬂs@hﬁe tQﬁEan?? Thus, the present |nvent|on has

been described herein wt art i cuI di, e for a

particul ar applicatidie thizde SHEW{E’QI'O‘%?‘ r ¢ sﬂﬂtl I eIy eﬁWd ag.dhes
to the preseps tieawsmitigs section bfeadnitation is as described above with respect to that

of the first subscriber station 12 and the receiver section of each station is-as
described above with respect to the second subscriber station 14.
FIG. 3 is a flow diagram 100 illustrating a method of providing
conference calling services in a wireless environment in accordance with
30 the teachings of the present invention. As illustrated in FIG. 3, at step 102,
the base station 18 receives signals from all subscriber stations in a
conference call. At step 104, the received signals are processed and, at step
106, the rates of the received signals are determined. At step 108, the control
processor 62 checks to determine whether the rate of one of the frames. is
35  higher than the other two frames. If yes, then at steps 109 and 110, the
highest rate frame is selected for transmission to the subscriber stations not
selected for transmission.




addi tional nodifications applications and enbodi nents within the scope
thereof. It is therefore intended by the appended clainms to cover any and
all 30 such applications, nodifications and enbodi nents within the scope
of the present invention. WE CLAI M PCT/ US97/ 17822 12 CLAI M5 1. An
appar at us for wegrtmbess communi cati ons channel, sai d appar aPCBHUSITHZBZ? ng
first, second and third participants comunigpting via first, second and

third transmtters an recelver r veJy sald..a aratus c i Si_n 4
means for receiving vgﬁ e°§8€ Bﬁs g’ﬁt 03% %5“1
at | east one of sawanthanmnthatartb¢ signal packehaaqgvedvratdﬁﬂbrmtm|lslg\0$asmEECht e
of each received (yg86a1t] Uezbaéd! Th'igaéﬁﬁmf\é’t'éssﬂlee E}')é‘gf 8@*/ Ss?e@ch to
recei ved vocoded si nals based ﬁ he .ra receiv ocoded
signal ; and mean g i) Rifer mcelbd signals b8 FEOORHSE SIS, Goter

to the 10 ot hex paans’rmssxantﬂ\ereby pro&[&ngemgmﬁ):an&mprmmpanﬂmsquﬁny toéd
in Caim1l wherei gh&hl qabhi I | cbRfe coded

si gnal s have speec ﬂﬁ% déigﬁﬂt a ?#‘?g? trﬁ%t%ﬂfie t\l/‘?‘fselﬁél:‘ggvocogel)((féat a second
rate. 4. (Cancelled ensar theshighept gafeiframgsythe gonirel Brocesser d
means for re- 2 tmselmtkttlmg:édﬂmghest)d'aﬁ fragrea belongitigy eol the aubsiibez pstationg

or ro-bransm ssi G 1 OkG st fpcenily i H165 Zﬁhméé?%%‘%ﬂ“vers SRR,

receive signal® tPreMiausht wblegk 3.9 first, second and third partici pant
transnmitters, 6 resped®Gyet yilluﬁtrates iheuﬁpféwdenmPIQﬂidmmm:syafemeofcoﬁltmlm

5 wherein-said me o) t d 1 om
the first parUm%%%?é?I %A%Iﬁf%rp 5"2’? %‘g& M%Gzﬁﬁ @é‘ﬁg be
| D. 6514808 substituted fme@ltrolepmeg@rlﬁ@i BiG.0%3 Inmeontrpd gpyagesser 289 the
participants furtiagds ombmaeesmumheaewﬂmefaécoaeiamﬁhmdssymm asufilteris

means in reSp?ﬁse%dzon‘&é’%F"hu? redirits SRR 68 Hol Sty Mgsa%e#&fr

t he vocoded- signa
example if one speaker pauses momentarily in his discourse and during that

pause a second speaker moves his chair, then without this filtering the
. switch would result in the undesirable transmission switching from the first

. speaker to the second speaker, followed by a switching back to the first

. 20 speaker when he resumes his discourse. Low pass filters 202, 204 and 206 can
implemented by methods that are well known in the art.

The filtered rates from low pass filters 202, 204 and 206 are provided to
decision means 208 which operates as described in FIG. 3 except the decision

: is based on the filtered rate and not on the current rate alone.

. 25 Thus, the present invention has been described herein with reference
to a particular embodiment for a particular application. Those having
ordinary skill in the art and access to the present teachings will recognize

- additional modifications applications and embodiments within the scope

_, thereof. It is therefore intended by the appended claims to cover any and all

. 30 such applications, modifications and embodiments within the scope of the

| present invention.

-

WE CLAIM:



ts dommunRERLA via first, second and third
trari'sm'-‘tterSM e| vers respectively, said apparatus conprising: 4
means for receivi ng vari abl e rate vocoded signals fromeach of said

f”"mumi @m for a dﬂtﬁ\%ﬁ%ﬁm%&%ﬁ%ts channel having 2 first, second

transm tter Sgo8s11700 means for determ ning which of saidpegrdsharsa2ts is
speaki ng by determning a rate of encoding 3f each of said vocoded signals;
and 8 means for re-transmtting the Vocoded signal received from

t he speaking participant to the other padCLANMSNts, said neans for
re-transmtting 10 incl udi ng: switch neans for sel ecting for

re-transm ssi on betwgen f e ﬂ'ﬁﬂﬂ

recei ve signals tra\rltvgm ttedﬁ.ﬁé sal dr]:gl ?lé secondlr ang {:Ellsg &?mr I Cl
transnitters2r esharael\havin segond and thgdtpﬁthmtﬁscomme%%t% al d
switch neans i nsgcndoand thﬁdtdiraxsiuimué a‘m‘fd séteiVeli® aespdctivelys tvelierein mgtet bf

rate of each vocg

channel havi ﬁg f?ﬁgﬂﬁﬁﬂ’qggsc%% © gd%%‘ﬁme paﬁ@mé%x%ug% N g
first, second and thmeans fen snmwmgs aangn cosled; signal fearpeat i Qﬂétyonesﬁg
met hod conpr igsi %ﬁq@}g@ps of: 4 recei ving var| able rate vocoded
signal s each having a rate, frpm at, L east e o ansnitter

deter nini ng from t he ME3PE T6F ‘% F‘%&Y‘b‘gﬁ&feﬁaﬁ U&ﬁ ﬁgg from
sel ecting onlsy eaid received éncedasi sigualyandded si gnal s based upon the rates;
and 8 re-trangidanki et %ﬁ@hﬁ&ﬁ@d de&kxoéacqaﬁﬂ thanal

to the other parti ants 5714; 37 F T 253

| PEA/ US 23 DOC f§§§“8 ﬁﬁatatptﬂcﬁ‘ﬁtqﬁ er RATticipAR nce cal ling syst ens
having first, 2 second and third participants comruni cating via first,
second and third trapsn ttﬁé%omﬁextce%nﬂ@rs?s gﬁtﬁ%?@éxhi’f'vyherﬁmlﬂmgded’f

a receiver which_ recgelves va éabl e.rate signals fromat |east one
of the transdit (Sinals are-ypcode F%’&l%lgnal having a rate; 6 arate

determ nation circuit which det erm nes the rate of each of the received

vocoded < 822!2 ased on THE PAlerS dL“a“’“ﬁ‘% Eioh 4 il 20Ref@in ball VR68Ld CC
£

circuit; and& 318‘“?5 are V. ?ygﬁzo %&Paﬁ%b}’%{h} Lids dt?fitfg first

partici pants, ttmtesmchﬂMeostm@ﬂedMarsemd/Mevocoded signals. 12 10.

The apparatus of Claim9 wherein the vanable rate vocoded 14 si gnal s have

speech vocoded at a {f 1t g2t g3l LSfIGE y9SATEH CRlint 5QEh Salimenns

2 for determining which participant is speaking includes means for
_ determining the rate of the vocoded signal and providing an output in
4 response thereto.

5. The conference calling system of Claim 4 wherein said means
2 for re-transmitting the encoded signal received from the speaking
participant to the other participants includes switch means for selecting for
"4 re-transmission between first, second and third receivers adapted to receive
signals transmitted by said first, second and third participant transmitters

6 respectively.

6. The conference calling system of Claim 5 wherein said means

2 for re-transmitting the encoded signal received from the first participant to

the other participants further includes control means for activating said

4 switch means in response to the output of said means for determining the
rate of the vocoded signal.

-
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“and third transm tt

16 11. A conference! j’ E ' ' § for a CDVA co ] ' annel
having first, secon Tgir?d g ,Eg?s%f' | pants conmmuni gmmnnwmmjgﬁf’”"ﬁecond

= respectively, cohprt sitngn20s = '« a
recei ver which receives variable rate vocoded signals fromeach of the
transm tters; wiy9sn11709 a rate deterninatiot3 circuit that BETESIHITRS
which of said participants is speaking by determining a rate of encoding
of each of the 24 vocoded signals; a transmtter which re-transmts to the
other participants, thHe 26A vconferenceicgling system, for 2a CRYIAC Icommupicagions
the first, secpndcipithel Ravidlg'fRSEiskcnd arvdl Biltd Pakicipants'cRaRhuUAicatARAVA first,
transmtted by the f'crisa{ﬁd ectgﬁfl and. third,part.icipant transni Ef%r.s, of
respectively; and>sg" TH apgfmﬁgréngmﬁ oﬁec%fXﬂ"svﬁsPﬁ‘EFvse qW. 10,004, ©
response to thé osti¢upansicipantsisspeakingaodsaidhconference calling systepronaprising:
14:38 FROM BLDG T 153neans for receiving variable [faft® V0&0ded signals from each 6¥did
101/ PCT/ US97/ 17822 15 PEA/ US 23 DEC 1998%12. A conference
cal | Png met hod® f offaBSERISEss conmuni cations 2 channel having first,

second and third partimegatfor cleterninireg i whichi of fsaids tpardeipamtd isnspeakingl by

transmtters apd | ¢ ' 8’%  Qa v%cgﬁ -g'r‘?g{'sd '
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8. A conference calling method for a wireless communications
2 channel having first, second and third participants communicating via first,
second and third transmitters and receivers respectively, wherein one of
- 4 said participants is speaking and said conference calling method including

the steps of:

6 receiving an encoded signal from at least one of said transmitters; -
determining which of said participants is speaking from said received

8 encoded signal; and

re-transmitting an encoded signal received from the speaking

10 participant to the other participants. '

\\

i



