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APPARATUS FOR ESTABLI SHI NG TDDY TTY SERVI CE OVER VOCODED CHANNELS BACKGROUND
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CGenerally, the present invention relates to the field of tel econmunications
devices for the deaf (TDDs). More particularly, the invention relates to

servi ce neggt i g&IEiEjH\@DWND 2ePPAORAT LSt FORSESTABLISHINGVWE DD/ PTY
activity code based sign ' t syst em nmay

i ncl ude wirel ess Iinks. %@3@?@&%@%%?@@@?@%%&%& or

heari ng-i npai red people use communi cation termnals specifically
constructed and desi gned mglj [ andard

t el ephone Lines. Such devggg‘%glégelggre tpgméWﬁQﬁn devi ces for
the deafb (TDDs) or Text Tel ephone Yokes {TTYs), are collectively referred
to as TTDs in this application. Typically, TTDs include a keyboard and a

di spl ay connected to a tel ephone via a nodem (nodul ator / denodul ator). The

modem i s bui | fl. i nt Hieldeofthplaventienei t her directly connected to a tel ephone
| ine or coupled by an acoustic coupler to a normal tel ephone handset. TDDs

are capabl e of tragHdrhiljg ithlor PRESON: OVEUehElRPNOBRItEE NG bihdBaNgd0fof
coded tones to other TDDs ,conncge::#,ed gt OtE»Peoé' tg i,g}ds of .the tel ephone |ine
t hr ough anot h&lesRIBEMINITREARS (dhidcesfer rtdeefret (DY | Mo marticylarly, the

conmunilgat i ongnecianseldtbetd sagirentegandianplitiiddetebaroshDRescat B ystem that

rel atively constant., The code rotocol th Is. inwd read

conventi onal a@%wf&l%ﬁcﬁxﬁh%%%a‘?%&ég& agﬁgii;n&i %E?%W&?Cﬁ’goﬁg.sy?ﬁeéntg&@
set, known assgemionayandudeaviceassulinksit i on prot ocol (TDD protocol) evol ved
historically at a tinme when many tel ecomuni cati on devices for the deaf

wer e based OﬂzqﬁEChmsgﬂBtigﬁ Sl tRAYR AR cal devices rather than
el ectroni c devices. Accordingly, the TDD protocol was constructed for a set

of constraints that no |longer are relevant to present day devices. .Those
constradPnts work tManedeal gr hegsing-srpssedangonle upe SoRHIANEGRtIQT terarinalsk

of users and ggadisesypRrensgtrhb@dunaardédighelr @ efgble tHidh tbSciRYidbte over

antiquat ed standard telephone lines. Such devices, referred to as telecommunication

devices for the deaf (TDDs) or Text Telephone Yokes (TTYs), are collectively

referred to as TTDs in this application. Typically, TTDs include a keyboard and

20 a display connected to a telephone via a modem (modulator/demodulator).

The modem is built into the TDD and is either directly connected to a telephone

line or coupled by an acoustic coupler to a normal telephone handset. TDDs are

capable of transmitting information over telephone lines by means of coded

) tones to other TDDs connected at opposite ends of the telephone line through

25 another modem. These tones are referred to as low activity communications
because the frequency and amplitude envelopes remain relatively constant.

The code and protocol that is in widespread conventional use for TDD
communications is an idiosyncratic one. The code set, known as Baudot, and
the communication protocol (TDD protocol) evolved historically at a time when

30 many telecommunication devices for the deaf were based on mechanical or
electromechanical devices rather than electronic devices. Accordingly, the TDD
protocol was constructed for a set of constraints that no longer are relevant to
present day devices. Those constraints work to create a code protocol and a
telecommunication network of users and devices operating under that protocol,
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35 that is somewhat antiquated.




- 0 7 JAN 2003 WD 00/03520 2 PCT/US99/t5605 Traditionally, TDD 07 JAN 2003
_communi cat iwogomsroconduct ed at 50 Baud (4525 Baud i n sone c®w$9es5605
representing a transfer of 6 characters per“sec. O her protocols now
avai l abl e for TDD communi cati ons i ncorporate higher Baud 5 rates, such as
the ASCII (Anmeri-can Standard Code Information |Interchange) and enhanced
Baudot protocols. Regardless, a normal TDD conmuni cation character set

consi sts of char aCT%&tffoﬂall afI"B[ﬁc&hTm;uﬂ\1@3@0n§9@%m@1ﬁh@f&?5@[§B§u& @5@'8@@[8”5
to aletter in an alp habet%gé\here each letter reprﬁ)ﬁsenhs a word or | ésg*ter

character is & 80PEd CRHRH? CRIFSERHAGI driTBNSIEr B i b LharcteranBeR BEGH

each 10 groupp@itobblsSnbw beamztﬂlsmrm@ l&@mmud&traalbh@rin%rpt%fte IHigleé Bhud
20 mllisec rof ocol

|t d t
Oroup of bi ¢ SAE G SnLpe s dompricth Senf CRde Rt dnireated
or zero bit),ard \eexliaintcedrm:rckstqmmtogohsheRegarchessea nmmhlafl“DDaaemrﬁﬂﬂxcaﬂdnl

2, bite marki g LeLon Rtk 6f hOBALaNLen gnouR: 1 IR a1 0 masLn

t el ecomruni cation sy M SSi ONs 08¢
bi gger probl earnaleg@hato FDBIte] igreal Blphﬁé)es W‘hs?traleaclaleltger cepEsents. a Wlmeé@rsdem/

paced, nonot ogey %&9&@%%%@& Rt & &m{gqnfd} twnt@i'ts éﬁg?%%ﬂ%%ﬁ |

syst ens that transmt acti vl t S| gna at ver ates
especi Hl | y i rgnosire &6 kit ite 416 Hﬁnfsfﬁsrtredrmsrlatdmrrmom\d@r mmbn@tggvah ageal a0

exanpl e of S%ﬂh@eé&{&cWaﬁ%lboﬂnéé‘ﬁ&&mérﬁlc%aﬂ’% kbgbI0n L\b'd@'b‘i‘ts to
access (CDIVA) s ste a.lar nunber of wreles subscrl

Each subscri B erﬁgé PHRRT 8 HRErE Hihinnecsawse ar 7819 ]P’ﬁ)-:- é‘ifsgétﬁn
25 t hrough sa’replrésetrenf tieatharscter, areiaebhm ahe Sh@.ﬂl/Qmﬁtshﬁfaﬂd’lhgdhé@th;SFm
cells. Each c ]’cher}%ﬁ‘s €5 ﬁm%hym cal plant called a base station. A ce
covers a li geogra % area and routes calls carried over subscri ber
units o and fromthe t el ecommuni cati on network via a nobile sw tching
center. \Wien a subscriber noves |nto the geographic area of a new cell, the
routing of that SU&SCI‘I ber's cal be eventual | y made_t hr ough the new
cel | by a process campared to ¥1 t'e Og‘dﬁ‘é’é\l‘??ﬁ@“ shfitems g &R jteagismyissions

r ?f ;ar red tT ﬁ Qﬁrc@r(‘ale'a' srmip@pacé ramsrggtes paoslegﬁaét tRRADDSi §ia‘x‘@@ubfﬁaﬂt1€ﬂ§e

statl on. e Sl gna e SW LCnl cen r.ouges

St onal to o PO e 0 AR e ToRE SETIpaTR) et havhg Pet Eiiine
| i nes 2+ ot hetelesohsmumeartmmsysterr& thatdraysmi Isigheahctivity sigriedd a20@$y-h1gh\0
00/ 03520 3 PG4 ISRy %ﬁ%gn mbfélé@ﬂ&mrﬁéﬁ%ﬁ Emﬁmﬁﬁm&&e JisHBSChRhRE

unit via a base Stati nmobil e swmtc cent er interface be Ween
the subscri béPneexamplg erfélcba%ée]@t:%%%“ic§’“%fséfﬁ?€@&| isatcgdgdipprdonjmpultiple

interface. Thected @@mmmlg;@tdrﬁmsam@u5tlay eas@%eatéfom{eus%)sw@rme@mﬁw a

standardforOErCIFDI}/A @ roceiﬁjﬁ% 3 he. al r | terf aceetlt,&%tl

Mobi | e Stati off<" Ba At 1O B f?rbscﬂ AAXPURISP  BUAT WD 8 W §EBANd

Spr ead2%pect rthnotgh | sateltiteSyepteaiers dkdtbem!stturrat stathn%efzermdptooas deldis.aEach cell

Tel ecomuni cghi ANSesSq Yh§GicBId18ht "&11edSB) badd §tatidI AP RRefs a limite *
geographic area and routes calls carried over subscriber units to and from the
telecommunication network via a mobile switching center. When a subscriber
moves into the geographic area of a new cell, the routing of that subscriber’s call

30 may be eventually made through the new cell by a process called a “handoff.”

A subscriber unit, generically referred to as a cell phone, transmits a
signal that is received by a base station. The signal is relayed to a mobile
switching center that routes the signal to a public switched telephone network

35 (PSTN) including telephone lines or other subscriber units. Similarly, a signal



10°TSB74 incl udes provisions for service negotiation on the air i ntg7f%(1cNe2003

and is i ncorvpgr%%g herein by reference. ,..1 Service negoti af’bf’/ﬁs 9§|5605
~critical to success?ul ly transmt any comruii cation, especi al

activity TDD comruni cation, over a digital 15 tel ecomrunication syst em One
probl em w th nodern systens, including the one described above, is that a

.vocoder - a demagdecus@tbmittedh@ory tieRSTN toncadcaibepuee b albdedtRtictdand a
signal into a di 8I t al 'fﬁL'{g'lnal and to decode a digital signal into a voice

or TDD anal og BPEH&FWIREEEREHF Ul ty in handling the substantially nonotone
signal and sl ow speed dictated by the TDD protocol. Further, no 20 nethod

or device currentl ex1 not| Ckn | e ni,c on systemt hat

TTD comuni cation i %?Fga‘ieo%%l“(/e&a‘ @ﬁ%@fﬁcrﬁ?ﬂ{ nguﬂgttﬁ%:kffi%e %’éﬂPBdﬁr? 86”%0
successfiul |y ttoaasstmnetamlﬂtexz\faaet T\hettyles:ognahmclaﬂonslﬁm@mﬁtrysyisicﬁﬁalora (TIew has
activity co I T nicatiQ 4t
treat edyby th \9%2%&@? Sgas géggygﬂlpl ng?% Cfegsglngr%)é\ &\ ﬂléF%ggﬁ%gngﬁgg S'
di sregarded. \RPatMokile&dadani s Sﬁesmwraﬁf@napmbléﬁysStam@mrdafmrb@uaéleo;de
integrated i ntyigepatd ”%ar@h@!' Ecﬁﬁmlﬁﬁ%kCB(}zs?é(rﬁ’e”BAdHE‘ﬁ&uﬁ@rﬂosl%“% ,—meg

a low activity co tion uch as a nication, is received
t hat can notlﬁogm

9@@%%%&{18%@?%@ Buleting (L3R, (The sanrdarcel S35 te

used byiot he corgByai ﬁ-@m@ers pyctieidrdufor ervica IFosiation oh thbQil Awesakd wnldyis
conmuni cation.._The e Qci}? ’{\g%devfl ce shoul d be conpatible wth CDVA

modul ati on sy<PENPORHEIREC DR FR GRS used i n t el ecormuni cati on systens
servicing large 35 nunbers of systemusers. A nore robust di scu35| on of

ystime: may-be found i3 SRR W G HsEbotd, pEs RSt e Rt F L8
Pat. No. 4, 90ECBUPunidtion, edpesPREADISPRCTRIYM NRDT¢RLE AGCESS), c;mvwd@mlo\l
SYSTEM S| NG $@1£E&hlrﬁém%1&€ R @né%?o@?é}ﬁl%%th Iﬂﬁabﬁ{'g}%téﬁst ﬂﬁl@&% ge

of the present ent, @ E ncorporate by re erence rein.” Furthe t he
met hod and de\ﬂr\? esRBned 2Py 18 that & yREadsTsT 2 dgrica Used dn thesatem tarensgde ens

anfl te?:hnl quessgicedr ﬂ‘ﬁ)m?hero Qgﬁuglrﬁataldh 1t3}/i§1 el ansleNdésdd aeid talls$g1ﬁ)a‘l
mul tiple acces S e.a

anpl i tude m)du?%é fon 1'g(EAW) ﬁ“ﬁ%ﬂgﬁégog %ﬁﬁ&%&%ﬁﬂ%ﬂﬁl ﬁﬁﬁéﬁﬁ‘éé@m i,lgatéwxally he
present i nventmonoiomeigesl ard \slew sheedr dictrded dry the DR peotwmroliniFuatiienno
systempphat  alsh i ddr @¥iC thMlehtt mmm&am&%ﬁ%ﬁmﬂﬁml&ﬂ@ ¥érdthat

digital tel ecorr_guBl cation,s ste I\/bre partl el nven I on
concerns a methblP&RIRPpIR H18 1eseived amd t\?dpé‘ée afAisHsentsRs requiredder
(vocoder) i nvelesbsfullyt hanknt adbwmttywc}o@agual Cah lcaaretmawsmlaomw Atfviy
full rate and g)otlce% tlhoe tle e%o gat Cystemlncor Qratip g
vocoders to mnrmZe ?aﬁ N PE T 8bAR S £ CEPFUPUFRYR (VI‘—L%\% %37 8}3{?’3“ ng
the systen s treatedihy phe avsvdes aasbmkgeesad ynoigneor sigtil neterfefencbeaand be

|nvent| 28N pI‘O\ngI%%afH dEethod to establish the 20 service used to transmt a
TDD confuni cation“w thin a tel econmuni cation .

What is needed is a method and apparatus that can be easily integrated
into existing digital communication systems, that can sense when a low activity
communication, such as a TDD communication, is received, and that can notice

30 the system to automatically negotiate the service to be used by the
communication system during transmission of the low activity communication.

The method and device should be compatible with CDMA modulation

systems and the techniques used in telecommunication systems servicing large

35 numbers of system users. A more robust discussion of CDMA systems and
techniques in this type of multiple access communication systems may be found



system Al though a TDD conmmuni cation is discussed throughout this 07 JAN 2003
_applicationywg go3bpul d be understood that any slow or |ove ach¥ikdo/ 15605
comuni cation may be transmitted using thistinvention. In this enbodinent, -
after a TDD conmuni cation signal is received, each vocoder involved ' 25
processing the TDD signal is locked into a full rate. Full rate, discussed
‘more fully belinl].SrRdteNo. 401 &07e ertitled d SEREADSSPECFR VoMU L TBILR ACCESSd

nunber of uni i B i [ d r e Wl i.gnal
and then t1anGw ML TSICATICRE, SYETHM LANG SATBRIIRE Sk cHEbhRRTRIAT
once the tel eREMRATERS orassignas tios thet assgniehabf atidDpsisgnal invenbeinngnd
recei ved, each I i;cal | f te, .an ere
appl i cabl e, t%‘f@?é?@ﬁ%ﬁlz’;" tﬂgr?}%l?ga?gg %éelfé'r e#a%éﬂlgl?riiggsm ?ttrkll%t %ﬁgid;e%ll(ienﬁboéﬂ%\éws@fs
by i ncr &asi ng bercompatilale onithodidier trpodulhitan shistepERandutechaiqueshesed in other

t el ecommuni caty| SHSLENTBYSH T} PR | ]

IAN 2003 W0 06) B1ad e %gg%ié%gcgﬁ o Eﬁ{ﬁﬁér‘f’%ﬁﬁ‘oﬁﬁﬁgﬁ?e 1R r@\;eD(rW‘ n
may be i npl emdFRAEENED dpyisigngmudtinky aecens) (Blaphfat ard fanplisedepagulation (AM)

t el econmuni cakilgdigessystem for transmtting TDD comuni cations. The noticing
apparatus may include a device port configured to receive a TDD attachnent
that allows a TDD keyboard and 5 nonitor to be comunicatively coupled to

t he tell@comuni cati on syst e@UMMARYsQ@RHFHEHREY VENTIONn i nt egr al

sensor that senses when a TDD device has been connected to the port and
causes the tel eco | gat i : of.| hat..a TOD, conmuni cation
may be received. W%‘g?’r ﬁggn‘?ge%%ﬁgrlégfgggﬂi {I{s&oagg% SsaevrMVH,'e KEFgpgtionin a
advant ages. Ofeleepimantnigetion syhtem ghappliewes aglowaactbety rcmmsmwﬁ«aﬁmsim@m?
digital transmgsheRedas) m%&a@lrtele%fxﬁh%?caﬂ&k%yg@égt & for@dY AR5 's,ftéir%

that when a TDD deyvi ce iI's connec eg to.a digital onmuni cation s

t he device cafftuentipr %ﬂﬂ%ﬁ‘hﬁ?é‘&?tﬁv g apparatvg thak lagis any veicecancasier spd

the neddssarydeesddrC@ocodds invahssd in tthe 18WDasiighgl con{piumivatibg ratranrbree

is that a TDD.devi geltlca be conne t i evi ce _or subscri per' 3
i ing the

e L il tﬁd tgcamrmbl l.e_d ¢
unit, such as Bt G AP C AT UK N ERIITETEBHHEREEY S5teencorpora
t el ecommuni cavborders Y& menirhizedhaitragisesissibnfskfraifiecerroy eatei (FERA by adpugirigide a

nunber of ot hg&st%vgqgﬁgﬁﬁﬁpﬁlgggggghgﬁéggglty.shoul d becone even nore

apparent after’reviewng t W ng detal’l ed descriptions 20 of the

i nvention. BRI EF DESCRI PTI OF TEéEYaDRAW NGS The nature, objects, and

advant ages of the SMPBAIIPTT Oh &g iRVeRiiQn Proyidenar@ethed to wstabliski theed

in the2art af "sﬁnvifoﬁﬁ'cﬁejhﬁgsh‘heaf'ﬁDDpMmmyﬁheicaﬁbﬁﬁw\l’qH&nCbesﬁgécbh{mﬂnidation

connection w e a yin awings, in.wich like' r rence :

numeral s desi %}ﬂs@&%‘é"yi%@%gg‘%gs % 2%9#58?‘?11%158“\%%?%#f?cﬁ?ﬁﬁﬁéﬁio?é‘%u%lﬂégk

di agram of t hephlicatiane I(tom%tl%ﬁ ardestoadertbohnanyi slsvobralow activity

t el ecommuni cakhAng HY S LLE ma@mingdvusﬁ% QAR rlveKSior!] BEAAL QAR iMeh

one enbodi nent  of th& rnvention; FIGURE 2 ilTustrates a_typical prior art

TDD conmuni caBfth addile commyniration siganc s WPEH vede carhotiPreitr Brvaled ).

i nvent 28n; 35proddssihg TAR TIN0 31 MM2100/188&irfio RCRIIUSIRL 1BGN T ate, didEdREd Pnore

\fmhf‘g’s oo Ot CHi RRBAL Fhidss Fq.'n{‘ﬁéflﬁg.\?lv%ﬁ%gla% g%s‘%'ﬁi‘{%e%esi%}éf"%‘m"%“é kD AcsAadee
unique bits. The TDD signal is encoded to create a digital signal and then

transmitted by the telecommunication system. In one embodiment, once the
telecommunication system is noticed that a TDD signal is being received, each

30 vocoder is automatically locked into full rate, and where applicable, the system
attempts to decrease errors in the air link such as by increasing transmission
power to reduce the FER. Further, the telecommunication system may include
any number of wireless links.



FI'GURE 4 is a block di agram of one method aspect in accordance with05 elll
i nvention. WBIMEED DESCRI PTI ON OF THE PRERERRED 10 EMBODI MENES/FRIGURES 1
“through 4 illustrate exanples of various hod and apparatus aspects of
the present invention. For ease of explanation, but with , any limtation

i nt ended, these ex les are described in the context of a TDD 15

communi cati on devi gbng’é?@‘ﬁﬁ ﬁgﬂx{cﬁ tIHVeRBPBIBAIDS iR pBYendsd teprovide a

i ncor por at i ngnwwtiti dﬂa&h@ f010t1§e ?Tyﬁgﬁgﬁélefanv%h@ﬁucﬁ}sdg?%mb&ﬁ tbshs}wimng
| ustra

HARDWARE COVP%E” D | NTERCON

t el ecommuni cat FEASORREBIRAHEES ndPENAECEE aPParaiys maakmiﬂée & ‘FIBEYC@ port
communi cat i oncdxef\rgmd( ﬂ'dDD)ceZOQ aaimseaitacrhrhéﬁt Rhes eflow ¥ DD keyhsachewd
in detai.l in FlG. usual(!r?zl5 cI ude % M)oarrlﬁg&and a.dis 0%{153)/ thaanl. are
connect 8d to F'9H Oéﬁﬂ ﬁeco\l?maméu &N eeRisdato mrapgigat

built into thdefBDpandmay 1ar:h.i?tbra1dmtegrdl)seneondm3tesénses arHeedael'th)mdek/laeehe@r
coupl ed by any, a r.pal I set

capabl e of traﬁésapldﬁ'h&tggl{ ornai’?gtna%@eéra%tsg?et gtﬁge%pﬁl&'&f){}q ﬁgs’c%%s c@é’gd
tones to ot herlofr@ﬁdsthataa}Dla§OmDDu§ma\mnlmaFIb@retfﬁlV@dnnect ed at opposite
ends of a telephone |ine through another nmodem 30 In digital

tel eco ni cations ﬁystems using wreless links, the TDD 200 _nmay co
to a sdBscriber unfpe ip¥epHgn Pgo‘aé@a ith uSeES 1l thic HRRETOMAL @@H%ﬂf@ﬁﬁen{ﬁ'@

to t(r]I anstmlt r@@emlvﬁggelsisgmnhs a %mﬁlméysta%@b@dgg%@t $r£;sn@1ttf€2p:jﬂ%ngnhtdilﬂﬂal
ar e Igital S na el e nes SUuc as e mnur act ur e

e O o i B ORAORSR RS o Relens S A B adv P e ARt WHon By
as shovvn i n FTBD device isidesnertedtao a|d1g1tabtezk&f@irnﬁuﬂxﬁﬁatﬁmnﬁwem&hweby1ce can
co Ied to c S c n

oot 50O bEULIN s SIS EAR e el 100 AV SRTRRR (G e o
har dwi rlé 108 rapsvit theelPPosigpahedet @n@th@wdzwnageuﬁéhsmwm@vécmnam be04
via the noti Ct&%@marf@taummﬁ dbvice s SabQeH IR untldﬂ%uréﬁtascwwgﬁap%ﬁws

106 incl udes a Vi ce ort own in FlG 3. Th deV| C 3
may be confi gtﬂl \ﬁéP fp ﬁ%ﬁ/\fei I%Fﬁﬁﬁﬁﬁé‘f %légsa l’f‘%c&g’ént
302 such as alrﬁ»Iengoncadnmpm\ﬂdes amurebed Nb@the’fhﬁh&rﬂtzﬁ@ﬁsar&f beﬁéfﬁmnhhyshmﬂd

today for con e ]y
avai | abl e 11 oRreris ey iERe SRBart ARTEL R BRI TE b wiBR 4R d8ufiors

t he at 28chnenef d@inventgwmmuni cativel y connect a low 10 activity

communi cati on device {not shown) such as the TDD 200 to the subscriber unit

nf ormati on to be exchiBLarTREeRIL 1IN RE T HEBHAWIRCS, "Gy co and

the subscriber unit 104. 15 A sensor 304 may be included in the device port
300 The sensor S0, caoneLabes. W LA N daubee port ;30048 dehasithemae

| ow activity comunication onnec én disdonnected
subscr ber unipparent torthogreakilddoin dlae iart tafrtecmmmdmngdhesﬁo@@a\hngaéeﬂ@déﬁ
received or t@éé&gﬁf&gm -EBhﬁegﬁéﬁCJvht@lntk?@%%@ém‘f:%:ﬁqﬁgsd%ﬁ}’ if NBhich like-

t el ecomuni cat i on , _ '
reference numerals designate like parts throughout, and wherein:

FIGURE 1 is a block diagram of the hardware components and
30 interconnections of a telecommunications system incorporating wireless links in
accordance with one embodiment of the invention;

FIGURE 2 illustrates a typical prior art TDD communication device used
in accordance with one embodiment of the invention;
35



20- system 100 to be noticed that a |ow activity conmuni cation wll %é JAN 1003
recei ved orwhoem/esmed. |f noticed of receipt, any vocder usedptoukssasens t
“the low activity comunication signal is locked into a full rate. In

anot her enbodi ment, the vocoders are locked into full rate and the

transm ssion power used to transmt the |ow activity signal is adjusted as
“needed to decrease RIfeURTand 10w 1 afeticings appemptandndow e ativdts rdesdren
quality. Usualpychidadittin a0ssidenice RviPRWRE ehibodinl et b asethyntibACagystem i n
an attenpt to achieve a desired FER |If notice isreceived that the | ow
activity communi cation has ended, the vocoders are unl ocked and resune
their regular functrI@EREWDIS artdspR@ERYh bRONEASRHRIBadsedlig GHESRENEOWIRT €
det ai | t%el ow. 30. The sensor 304 may sinply conprise a prong 306 and a

cont act °308. VHEHMEMION t achnent 302 is inserted into the device port 300,
the prong 306 is depressed and contacts contact 308. This contact may cl ose
a circuit thereby allowng the insertion of the attachnment 302 to be
detected. A variety of circuit 35 designs for this type of sensing
arrangenment are known in the art and may be used. In another enbodi nent,

t he sensor 304 may co%fgﬂLaE]j IVESORIPFEON ﬁeﬁ Eﬁﬁgﬁﬁ% §9/ 03520 8

PCT/ US99/ 3560~ beam w continuity ctor, t e ing interrupted
when t H® port device 302 is inserted &gémﬁmﬁupti on initiating the
notice signal. In another enbodi ment, the sensor may conprise software and
associ at ed har dwar a rocessqr, that detects en a low actjvit
communi cation 5 si %ﬁ%ﬁwgsr Zc&lr\%é’&?bfl ﬁi%‘srﬁ?\t&t 8635&&?%@ de3riews gaethegpanghd
communi cat ed hpphhRus uBpettsof thel piréseh®nvdred. df@seasebf eRplaaahed) banbitht he
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That o Tow actRy i bRm eatsrihers At PRAS HEcn-FUD8R /BT Gorext of a 10D
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and dofi ne a ESITBa HEE SHEIERRIE, MRk e R St B,

coupled to at |east one wall 310 and extend into the hollow 312, where the
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to FIG 1, af i 8bdullftdrPWedtddiatyr)COMREHEAEHOM BLAPGhtd Shd TERD VBl QY eilthe
noti ci ng appar,atu

106, the.,signal is pracessed b e subscriber unjit 104.
Very  bagi cal rgiresty cominecient % AafrlepRal iR Stcruiied Bohah achur v eatipls t
i nf or m@6i on cnotmiaheglephohbdanaseacTDD4 yresiagiadle oBereasiséttingeinPdrmation over
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is being transni¥ted, hE system adapts to assure a decip RS
transni ssi on showodonrEG. Hoconnestptl @t oppositekngds of grelepheneline ghfough artesher
anal og circui j{dqe2d8 shown in FIG 2 nornally would undergo signal or
"voi ce" processing including digitizing the signal, setting a transmt
power | evel to protect against 30 signal fading during transm ssion,
conpresggi ng the si ghaigitangléddrhefurieationtasstdpeksi ifeBess B kB e fHeoT D201y

the circuitry_(not sho f the subscri. if.104 .t.h iincludes a ..
Vocoder . DepoRtinGe ERBRAhE & hRstibacuny dgs Hakisuteddar hayEria pijcations
det er mi nes ansystegol 0Gte sraswnvit ceceivedisigniate thxeeplmmp eirdatdinestsyss emotik0
to provide sugges | tr 11SS| [ of .t i '
negbttation | R0 ok sk HRFSLER RCRABREC' s 1B QS branliudured by,
as the rate t@malconusy Ihoandcomenonlyaefersed to 8sicelh ppones. Therrmbsomiprre suiion
0 7 JAR3 Z0031D QU RRGRCiOFRET USARU JE005 RGB! tEncathd 104 EbntihariaRLery
concerning the processing of signals for transn¥ssi'on I n teleconmrunication
system may beC@ypligd B eseywishi ef %wa@b&cylb%%@eital%@m%ﬁ@m@rmly known to those
TIAEIA1S-95-A entitled "Mobile Station-Based Station Conpatibility
Standard for Dual - Mode W deband Spread Spectrum Cellular 5 Systens,

i ncorporated by reference herein, and other transm ssion standards well
known in the art.



However, when a low activity signal is received, a vocoder nmay ident iUf7y~Mth7<QU3
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the service nééhgaledorabeare Arardavire dB8 3 lee tipech ¥nrerwiash theEDIR 2t niheof
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Further, the tel econmunj cat.i on i nc SW t statl
as mentioned 5amf@unsr@ém §igng Je 02 ?% %%h\éﬂﬁ?tec Bhonethengrbedamnenhdhe
circuitry of aotaaegadreﬂecﬁmrde\funerawandeh& Iﬂ@rnsauﬁl@;m%wmiseamham@mmt
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204 that ser V?ﬁcrregs&f”gé/rt‘?’nle dikerh] ICHh tatle eg&&ﬂ&@?@&%‘é FERFII‘f‘d\ﬁme is-

Characters that are.received or transm tt 5 pf 0CesSor
al so di spl ayedeesivad dihapithy QB’GaC@%Wo‘Ff&FWthﬁéO% Q:m%ﬁcbclﬂ\@r ¥OgQstes \Adg
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devi ces may nat have . a E_\I’I nt.er though it standard f to have a

vi sual di spl a§i¥Essestin Riosg dgtst ]tlh%}f) a user can see the char acters being

typed 88d received. The keyboard 202 thus functions as an input source 20
of data characters r-pGe r th t e. di

206 and the print erﬁ%o é}%g?v@%alzl o%lalﬁgmg&ﬁaffg%ongg?% 3pﬁ ar}ld}a? q'{tggaghds
characters. THéhendbeattechreat A3 ipinsestedeinte thedewice parh B0 thetproagd06 is

address bus tB@}xm@hdaﬁa/ebﬁélc{svc&%ae@s@sf%lé bbﬁtah\/ Rp@loé‘@ﬁl élPélh{ %r@uy
one school ed in the art. t he conriects a read onl

menory ( ROV Howiaz dha raratian of &he aﬁaemaeb%%?stméfegﬁct RAMariety of circuit

Appr opBpat e ca@m:%% for AR t Rihe%i‘%eﬁéﬁx g RaREINBRE ¢ KAAIhIAGhP P 858 Phay? B4
to the ROM 212 and t he &g% r ovi g interactive control of thei
units. The ROMP942 Insap ?rpeémglh% ensPTHl PrRYofIRPTiAGR dBRE aF &5efhe
operation of the processor 204 as 30 well as certain data used by the
program For exanple, special character strings for nachine-to-nmachine
comuni cation and for synchronizing two TDDs in an enhanced operati ng node
may be stored. The NVRAM 214 is used as a buffer, a floating storage pl ace
for data comng into or out of the TDD device 100, and for storage of
standard nessages as entered by the user through the keyboard 35 202 and
intended for rapid. Oher circuitry configurations nay be used, such as
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00/ 03520 |12 PoF 15605 __ this-enbodi nent, the transm SSi on power may

i ncreadk but does not decrease froma reference transm ssion power; that

I's, it does not d%@ét‘ﬁ?ﬁ réfﬂ?@l;heﬂ ti%%é?b&”a?ﬁ%ﬁﬁg&%@n&ﬂ&%ﬁ%& signal is

teI econmuni cati ons ste ate transm ssi o
Typically, t rrécw@@@éfrtbe\mqucmfeapméeﬁ Hi6, the pignal is pragessadhay thesahfcsdesn

power will bejdipgpeased flfarsmtaugnarylgﬁalrf@r kﬁthﬂrCitséﬁzShhk! Sk gial tfhatFH&lhd'égttBe

refers the fac? tham ach t. cgnt ained in eac a SI resents a

uni que bit of ¥ AFBANRT Oﬁon{_a‘ép? rafle ?‘ e1P§Vt5C§1é’HEY ng* $’ﬁ% ar’rgeﬁg%per

bits p&F frartelecbmmuarca@&mh systenappe dvas beenrnqme&cbdwmaéownatthmt)lmgmirre

that s, eachdinh Ghendhlud th@fﬁn@g pib|th ARBEA, LukiEhrbR fnAlRissic -
ue Sur

QJarter rate re I’S to uni peari ng nd
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power because en bit is sent .only once rate power level j|s
referred to agglelﬁiénasilg@fze"r&ﬁteeﬂgaeéeﬁetrl&s aotreﬁmgp%‘fvefh?%ﬁaﬁmm&%ﬁ%ﬁmst

Becaus® bi t s sagealrfegial @driap thowemissiahpSompresstiye gmr dn@/ﬁltenﬁgumse
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104 that includes a vocoder. Depending upon the signal received, the vocoder

dynamically determines and negotiates service within the telecommunications

system 100 to provide successful transmission and decoding of the signal. This

35 negotiation involves establishing the values for multiple parameters, such as the

rate the vocoder should use, the transmission power, and compression



The power level is typically set based upon a sel ected FER for the 2007 JAN 2003
transm tt edwei@eas2das recei ved at a renot e9I ocation, al so refREITVERIN B60aS

"the target of the transmtted signal, such”as the subscriber unit. A

desired FER is sel ected because when a |ow activity signal is being sent,

t he actual FER | ‘Ncreases. fd’g |s sel ected FER range is between a 0.1% and a
1.0% error rafeshhigie nedy fulegr discussion rereuning the ayesessingr ohsignalgaloron
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in task 412, HEPGIRNRR FangR TR (s A ety tation
con;/entl ont f as:bnmtitmmyaSﬂand@ﬁd fsu@uzsld\dbgl&e\/\sﬂ@baﬂd SR aghSper trmtnFGéilu;hr
hat a ste ust ne nee. an us nt 1,S
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transm ssi on wellknofarirtthe aftuil | rate transm ssion, but may al so include

adj usting other paraneters known to reduce FER |If the FER is acceptable in
task 412, the signal transm ssion nmay continue in task 414 and dynanic

adj ust ments to t heHpelevenrmwien s dowordiviiyssignabismecaived;, brougdenmayhientify

transni ssion @g §lgﬁal%t sififeridQss FBE&H Zb]roa 8 grot%l? 45 %o b‘éﬂ?{hﬁﬂﬁﬁ

transm Ssi on | ow act i vi t end S vocoders are un

and th&d 0 ﬁl%yzawcwro@ﬂ%2 1(1‘3 ngmemmae perasssihsanDat idsmsify
system retur n@\etl@mﬂéd”tMi 3| élaxtelc@i’wlfedl 'BYhBEEi OfHESsydthfh mi@@meaca BE«Racnvu

to th S t til t
neresses 1o e PLsilole, o 5 ol "W entelliny B serdengered o %%éfregﬁe
t ran§m ssi onsbest pussiblegranserissibe ahel cdammnlmgnafahesu‘@qaiysiheme afaboéinsegn dlis
and data si gnsaelrtcftheg?tﬁ gg' \9\711?tre%ﬁ‘l|[t mrf?lteeu?c?cg %aoe%i?ﬂl e fn?gt' Pﬁﬂ? rate.

system may switc forth i'on-o
activi 1y comfydditiariadlys the dransanissipsspowsr devatmay b%ltlesr&aﬁdd,p«m@t least @it .

10 OTHER EVBQRUMEN Snb é/eretdf&‘%fr% R BrahReErrohou WAtmasR Mh"e?@r‘fgelb%ake the

considered to be preferr éfeof the invention, it wl] be
apparent to tq"i%%%mﬂgfil EIlé‘éla Kik 1R}P‘F’éa t YHadesEqassus bR maynhe caused by
nodi fi cati onsa clageddooprpewet tdmubl depantihtigidedoin fheecsraaneniohtibheystarettiat on

as defined by ttﬁﬁa??ﬁgpﬂ}cgeﬁg o%f%ﬂv%rtheol:ER a~ zo~3 14 What is

clainmed is: he sefvice Tsed in a
telecoﬁhunlcatlons systemto

After the low activity communication signal has been processed and the
service determined, a digitized signal may be transmitted using an antenna 112
over a wireless link 114. The digitized signal is received by another antenna 116
at a remote location, such as a base station 118, and processed by base station
25 circuitry (not shown) including a vocoder 120. Various based station circuitry
J arrangements for telecommunications systems are well known in the art, and a -

further understanding may be found in TIA /EIA /IS-95-A referenced above. By
processing the signal after receipt, a low activity signal reflecting the
information contained in the transmitted low activity signal may be delivered to
30 the low activity device 102 via communication link 120. A second noticing
apparatus 106 is shown coupled to the base station 106. This provides for a low
activity signal to be sent from the low activity communication device 102 back

to the TDD communication device 200.

35 Communication link 120 appears bifurcated to emphasize that that the
base station 118 may not be connected directly to the low activity device 102.



transnmit a | ow activity conmunication signal, conprising: receiving s8i’7d/AN 2003
| ow act i vi t WOWPA%8i cati on signal; | ocking ﬁd | vocoders used PEI/BFYEEYSi ng
"said low activity comunication signal into a full rate; encoding said | ow"
activity comunication signal to create a digital signal; adjusting the

b o A T N I R RE TS e o SR
recited in cl aomnionlyursekddsy d:dﬂphose ngmpaaoidsdongoaddinutiondé telepisate d:ails and
encoding and qecadl A8u5R) SN 263 IddnheERATEEateAG 491 gie}ggﬁqoﬁg

activity communi cation was receive
sai d vocoder s segongr mobmlmﬁmm notyshoyva) cannectechfo el ldmmtmtynggmMmahon

uher ei nssai d_geQidpimdargaly AMEnRed Oko ! Al b MRS 318, 1 Yeadthet 1n%

error rate. 3. e met Clt In claiml wherein said transmssioh is
to a remote Iéﬁié@qmﬁ‘%ﬁﬁf&rﬂ EWStRIM Mmay @élmﬂet@pbelémmmrag|stamn§;astr@¢ﬁttqped
wi rel ess |inkgpdve The method recited in claim3, further conprising:
noticing all vocoders used in encodi ng and decoding said | ow activity
conmruni cation signal that a | ow activity comrunication signal will be

transmtted, and WBR6®RIMirsSHIGE. 2 fg:xsﬂgerﬁﬁn@blocmﬁ@gﬁm d?ngrcﬁcauf-}ﬂaﬁé b@sikaly

as a r ult o i, d not 5. The hod recit claim wher €1, n
not i ci @ corrpfrpigg é’?é:ﬁd#@g egﬂ}%ﬁ Etgngl]aé a?ﬁ?@%@oﬂ@??“% INTRREORAIHE
recited in claiith fhe plesert meaitibmoln tee §D@1dlev1c:e 200tofi FICl. (dadkelybosal 202 Bw

activity com%ﬁa{qmﬁwﬂ?& the fisdr J00Y 800G 43e ¢ el?JJagt&gt At gfgaét%'f e

cl ai m 6, er Conpris etecting a onnec

to said tel ecb@ﬁfﬁﬂﬂréam%ﬁsc@yﬁcé?ﬁl tmepmcrassm Winidait serveesi © cadsddhpyiret

elements contained in FIG. 2. Characters that are received or transmitted by the

15 processor 204 are also displayed on a display 206. Optionally, the same
characters received or transmitted may be reproduced on a device such as
printer 208. Some TDD devices may not have a printer, although it standard for
TDDs to have a visual display of some kind so that a user can see the characters
being typed and received. The keyboard 202 thus functions as an input source

20 of data characters to the processor 204 while either or both the display 206 and
the printer 208 serve as local destinations for the data stream characters.

The processor 204 may be connected by a suitable data and address bus

that would typically be used for this type of application by one schooled in

25 the art. In FIG. 2, the bus 210 connects a read only memory (ROM) 212 to a non-
volatile random access memory (NVRAM) 214. Appropriate control lines 2. '

and 218 are connected from the processor 204 to the ROM 212 and the NVRAM

214 providing interactive control of these units. The ROM 212 is intended to

permanently the program that dictates the operation of the processor 204 as

30 well as certain data used by the program. For example, special character strings

for machine-to-machine communication and for synchronizing two TDDs in an

enhanced operating mode may be stored. The NVRAM 214 is used as a bulffer,

a floating storage place for data coming into or out of the TDD device 100, and

for storage of standard messages as entered by the user through the keyboard

35 202 and intended for rapid. Other circuitry configurations may be used, such as



said detection. 8. The nethod recited in claim®6, further conprisind:7 JAN 2003
receiving saayvdsm tal signal at said rem)tlg | ocation; and decousysgsses d
“digital signal to recreate a low activity nmuni cati on signal, wherein
said recreated | ow activity communi cation signal conmunicates sane

information as said digital naI transmtted. 9. The nethod recited
"in claim$8, oyt mgcmﬁpml%ﬁ% Fﬁsﬁ%ﬂgﬁg“ﬁff € RW@&%@@& HhedNYIRANI 4 1pdwer

to nmaintain gmgqtemt@gmt@utc@rcgett frame error rate for said digital signal.
10. The nmethod recited in claim8, further conprising unlocking said

vocoders fromfull rate. 11. The nethod recited in claim9, further
conprising notici mgsumﬂet&dl o He dcetsmcmnmw BI@ I0RS BY¥ailRmeUashadon20
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vocoders occurs automatically as a result of said other rate noticing. 13.
The nmethod recited_in claim9, wherein said mninmumtarget frane error_rate
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system 100. The analog circuitry 228 provides a connection between the
15 handset and the processor 202 allowing both Baudot tones and dialing tones to
be received by the telecommunications system 100. The analog circuitry 228
provides an interface of voice information to and from the handset 224. The
analog circuitry 228 of the TDD device 200 is connected to the
telecommunication system 100 using a connector such as the device discussed
20 . in relation to FIGS. 1 and 3.

Despite the specific foregoing descriptions, ordinarily skilled artisans
having the benefit of this disclosure will recognize that the apparatus discussed
above may be implemented in a telecommunications system of different

- 25 construction without departing from the scope of the present invention. As a

) specific example, multiple subscriber unit 104 may be linked to the base station
118, or the low activity communication device 200 may be integrated with the
subscriber unit 104.

30 OPERATION
Various aspects of the methods of the present invention were disclosed
above. To further facilitate an understanding of the invention, FIG. 4 shows a
flow diagram of one method of the invention. The method begins in task 402,
where a low activity communication signal is received by the
35 telecommunications system. After the signal is received, vocoders used by the
system during processing of the signal are locked into a full rate in task 404. In
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bit is accumulated over the frame.

The power level is typically set based upon a selected FER for the

20 transmitted signal as received at a remote location, also referred to as the target
of the transmitted signal, such as the subscriber unit. A desired FER is selected

because when a low activity signal is being sent, the actual FER increases. This

selected FER range is between a 0.1% and a 1.0% error rate, but may be greater

or lesser if necessary for preservation of the quality of the transmitted signal.

25 Preferably, an FER of 0.2% is desirable for low activity signals. If the FER
exceeds the selected range in task 412, the remote location notifies . 3
transmission station in convention fashion in task 406, such as base station 118

shown in FIG. 1, that a system adjustment to reduce the FER is needed and an
adjustment is made in task 408. An adjustment will typically include increasing

30 the transmission power for the full rate transmission, but may also include
adjusting other parameters known to reduce FER. If the FER is acceptable in

task 412, the signal transmission may continue in task 414 and dynamic
adjustments to the telecommunications system continue throughout the
transmission of the entire transmitted 410 signal. Otherwise, when the

35 transmission of the low activity signal ends, the vocoders are unlocked, and the
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into a full rate;
encoding said low activity communication signal to create a digital signal;
adjusting the system if necessary to maintain a minimum target frame error rate for

said low activity signal; and

transmitting said digital signal.

2. The method recited in claim 1, further comprising:

noticing all vocoders used in encoding and decoding said low activity
communication signal that said low activity communication signal was received; and
wherein said locking of said vocoders occurs automatically as a result of said noticing, and

wherein said minimum target frame error rate is between a 0.1% and a 1.0% error rate.

3. The method recited in claim 1 wherein said transmission is to a remote location

connected within said telecommunications system by wireless link.

4, The method recited in claim 3, further comprising: -
noticing all vocoders used in encoding and decoding said low activity
communication signal that a low activity communication signal will be transmitted, and

wherein said locking of all vocoders occurs automatically as a result of said noticing.

5. The method recited in claim 4, wherein noticing comprises sending a notice signal

to said vocoders.

6. The method recited in claim 5, wherein said notice signal is not included in said

low activity communication signal.
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9. The method recited in claim 8, further comprising maintaining or increasing
transmission power to maintain said minimum target frame error rate for said digital

signal.

10.  The method recited in claim 8, further comprising unlocking said vocoders from
full rate.

11.  The method recited in claim 9, further comprising noticing vocoders in said
telecommunications system used to transmit said low activity communication signal that
said low activity signal has ended, wherein said unlocking of said vocoders occurs

automatically as a result of said noticing.

12. The method recited in claim 9, further comprising noticing vocoders in said
telecommunications system used to transmit said low activity communication signal that
an other rate communication signal has been received, wherein said unlocking of all

vocoders occurs automatically as a result of said other rate noticing.

13.  The method recited in claim 9, wherein said minimum target frame error rate is
between 0.1% and 1.0%.

14.  The method recited in claim 9, wherein said minimum target frame error rate is

0.2%.
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a low activity communication device to said telecommunications system; and

a sensor integral to said device port, said sensor detecting that said low activity
communication device has been connected to said telecommunications system, said
detection causing said telecommunications system to be noticed that said low activity
communication signal will be received, said noticing resulting in vocoders used to transmit

said low activity communication signal being locked into a full rate.

16.  The apparatus recited in claim 15, said device port further comprising:

at least one wall, said at least one wall forming an enclosure open at one end and
surrounding a hollow interior;

communication connectors coupled to said at least one wall and extending into said
hollow, wherein said connectors are configured to receive a low activity device attachment
connected to said low activity communication device; and

a communication link coupling said communication connectors to said
telecommunications system, wherein said receipt of said low activity device attachment
into said device port allows a communicative signal from said low activity communication

device to be received by said telecommunications system. .

17.  The apparatus recited in claim 16, said sensor comprising a prong coupled to said
at least one wall and extending into said hollow, wherein said prong is displaced when
said low activity communication device attachment is received by said device port, said
deflection causing noticing of said telecommunications system that said low activity

communication signal will be received.

18.  The apparatus recited in claim 16, wherein said sensor comprises a digital device
configured to sense when said low activity communication signal is received by said

communication connectors.
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to communicatively connect a low activity communication device to said

telecommunications system, said port means configured to receive said low activity
communication device attachment; and

a sensor means coupled to said port means for detecting when a low activity
communication device has been communicatively connected to said telecommunications
system and for causing said telecommunications system to be noticed that said low activity
communication will be received, wherein said notice to said telecommunications system
causes any vocoder involved in transmitting said low activity communication to
automatically lock into a full rate, and wherein said telecommunications system adjusts as

necessary to minimize any target frame error rate experienced during transmission.

20. The apparatus recited in claim 19, wherein said target frame error rate is between a

0.1% and a 1.0% error rate.

21.  The apparatus recited in claim 19, wherein said target frame error rate is 0.2%.



