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DI SCONTI NUOUS RECEPTI ON OF BURSTS FOR VO CE CALLS
TECHNI CAL FI ELD The present invention relates
generally to wirel ess comuni cati on devices, and
S5particularly to wirel ess comuni cati on devices
configured to operate in a Discontinuous Transm ssion
(DTX) node. BACKGROUND Ceneral |y, human bei ngs do not
speak abR@CONTIRPOHS REGERIAAN QF BRRSTHFORI WISERALLE | v
10true for humans engaged in a two-way voice
conversation over a tel ephone. Hstorically, this was
often problematic for wireless comuni cati on devices

t hat enpl oyed a rechar&@gﬂf\'g’%a't:'fzfepy as a power .
source. Part.icu celver

oF i ok Rt N %”efe saaieaR w'fr#eaaawaﬁwggwﬁew and
p%t%egggfo%ye%ﬁ %Brln tt}ﬁsdevggé gon&g% thae#tg %ng)xsécgn%ﬁbous

tery even a user

TrhherSssiont (OARS Mblid. or Ilsten (i.e., receive). The
15i ncreased power draw required users to recharge

their batteries nore often thereby decreasing talk
time. In addition, keeping the transmtter on during
the voice call soneti megAOKBFOUNRDI Yy interfered with
near by receivers. To address these types of
si t (k@ humbiebdhgakoGen eperkiaod lidtar atnier samientinky. Of it especially
(3GPP) introduced sets of specifications defining a
truedeithymansendaeer iDiagwomiel noiotisorversalimi oyel ielepmiNe) Historically, this
20node. Cenerally, with DTX node, a wreless
Waéc?rffﬁ'm H”OE'SWPMOHMR'% CP(H‘FW@'Cﬁ“to@et"P%ﬁthﬁﬁ emp&ye@ﬁﬁeqm@@able

user does F S{ to the m crophone during
ba %%aéé p%??@“@% art:g«ﬁgr ’Wﬁ tﬁaﬂ%!“'f“?feﬁ'?gﬁﬁet’?%?“’%ﬁa's‘,%fi/ége"'ce
d h ffect
B A R R AT
o0 L o VAl i, S0ASSL LB e
mc?e%%@@@ov@?@w eauwe'd'l@er@-@(r k Dléjfge {hélrggt‘?&ﬂ‘eé Sje difen3 gi) TS

. 031 (Vve.O0. entit cont i nuous ransm SSi

deér@a_e?@g tﬁmrtm’feuhﬂ add'ﬁfoﬂ @86 ﬁg bhettfanbihiisr shRIRAG NS v()BglcglﬁSQcﬁnetlmes
6)," and dated December 2004. For enhanced full-rate

unégerais intersaetis nebipg rddXerpde is defined in 3GPP TS
46.081 (Vv6.0.0) entitled

To address these types of situations, the 3" Generation Partnership Project (3GPP)
introduced sets of specifications defining a feature called Discontinuous Transmission (DTX)
mode. Generally, with DTX mode, a wireless communication device turns it's transmitter off
when the user does not speak into the microphone during an active voice call. Tuming the
transmitter off saves battery power and reduces the undesirable effects of transmitter
interference. The DTX mode is well-known, and defined for both full rate speech channels
and for enhanced full rate speech channels. For full-rate speech channels, the DTX mode is
defined in 3GPP TS 46.031 (V6.0.0) entitled “Discontinuous Transmission (DTX) for full rate

speech traffic channels (Release 6),” and dated December 2004. For enhanced full-rate

speech channels, the DTX mode is defined in 3GPP TS 46.081 (V6.0.0) entitled
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"Di scontinuous Transm ssion (DTX) for Enhanced Ful

Rate (EFR) speech traffic channels (Rel ease 6)," and

dat ed Decenber 2004. The 3GPP al so defined a
simlar feature to control the receiver. Specifically,
the Discontinuous Receiver (DRX) feature turns off a
device's receiver while the device is in an 5idle
“‘Dissgetinups Transmigsion (DH¥) fordoianend Fud Retgr(REQ) speedniraffic channels
during predetermned time slots to allowit to listen
(F%e&aaeg) gﬁ”ﬁ&a@ﬁgﬁ?ﬁéﬁber Pe04 he device receives a page,

ed on to receive voi ce and

over e AP sccPatR I e A ato e Srts: Deac g, e
SRR
|d%31’isdtorgl %B’ S&%%é@b‘é?%@%ﬁ c}n'l oﬂ&%&eté%&%ﬁg@%& to allow it
o [i¥€n Q@%d@ﬁ@%héﬁéﬁsﬁ tﬁ@ﬁ@\ﬂcebr@é‘é?\}é%% dabe, i ReeildiSs t]urneld >(/)n to receive

transmtter off when a user Is |is enlng Sim

vdide@inBRXasoste; hdicahamithehRsa Rt eddvel I8onse Bhdin fulRd off to
recei ver when the device is in an idl e node, However ,

consaree hdver teselirce) Jag &R Mode it \WBkned yh IEFY ES 2101 @WG.d.dJT)Gentttled
receiver remains turned on even when the user is

“Disperdiiioug.ReThgioe (QRX) imthed?fV ogptens, (Belesse 6) 5 and dates Dedeniber
the user is engaged in an active call. SUMVARY

20Phe present invention provides new operating node for

a wi_reless communication device. Particularly, this
oper8giHd Mestesaves poyfes peeayse B tuies e fraggmifier off when a user is

"s?ﬂsC%%%‘%W@%ﬁggﬁd%?é&%@sﬁﬁéﬁ%é P GlopBSivotthdh ne
dewV\H Ip Sr% Hljle % c')evyeg/rgg, togge%c/\m&;fs?rﬁgsggegr%a&\%c\al-glsggérﬁeersaﬁon, the

re%\ﬂep F’én’?aﬂs% e ‘3h \é@e rl?énsth Erp%/er(?spgplé'ékl?% OFn el Q{g)xllog%nra{o)g’ous power

ever a user IS ransm e reno

silent. The wrel ess
Saggg%ﬁ{éggfp%%%gee@?g% l\f“vlaﬂ%Mé\bxéldtaﬁt he DRX-B node by

switching its receiver "on" when the renote party
begi ns 25speaki ng again. This operating node prevents
the receiver from unnecessaSsuUMMmARY ng battery power
when there are no signals to receive.

The present invention provides new operating mode for a wireless communication
device. Particularly, this operating mode is referred to herein as a Discontinuous Reception
of Bursts (DRX-B) mode. With the DRX-B mode, a wireless communication device switches
its receiver “off” during an active voice call with a remote party when there are no speech
signals to receive. This may occur, for example, whenever a user is transmitting to the
remote party, or whenever the remote party is silent. The wireless communication device
will exit the DRX-B mode by switching its receiver “on” when the remote party begins
speaking again. This operating mode prevents the receiver from unnecessarily using battery
power when there are no signals to receive.

A transmitting mobile terminal may also assist a receiving mobile terminal to

determine whether to enter the DRX-B mode. In one embodiment, an identifier indicating
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A transmtting nobile termnal may al so assist a
receiving nobile termnal to determ ne whether to
enter the DRX-B nbde. In one enbodi nent, an identifier
i ndicating the beginning of speech franmes is sent to
the receiving nobile term nal. Upon receipt, the
receiving nobile term nal enables the receiver to

the baginigy df Bpecgh@embs fsrsanes theliecdahg mobiraeinfindl h&pon receipt, the
transmtting device has stopped transnitting speech

recdiimeainshile tidraninabersibles e wesiverdo rpeeif o thesspreds (anease Mosletenmine if
the identifier, and then conpares those neasurenents

the arBmitagsdavisadAs stopesdt trrmamdtingrerepeh signads, V@de@'\mmev'ce
franes. If the conparison reveals that th

petf PW%WF%”&Wl tE‘é"’ﬁﬁ“ﬁ'%@BBH@ﬁ CPF‘Bﬁ@ﬁf*iots? H&a%ﬁ@’é‘éﬂts to

the receivi,ng nobile ter

SR G PRGN PRSP Kot JF G GPEPd 508 Tgreas that the
traw\;rg ﬁtﬁl\gﬂ%le\%?é /L0 ét%{lr?%é Eéﬁémuﬂ%ﬁégﬁh oiFe F&%%v%g 'mo%gg ﬂatrm%arérﬁfers the

con
D@@B%d@eng to one enbodi nent of the present invention.
Figure 2 is a block diagramillustrating a

conmuni cation network suitable for use with a wirel ess

conmuni cati on devi ce configured according to one

enbodi nent of th@®&REERHESCRIFNONIOFITHE DREWINGS 3

illustrates an exenplary structure of a traffic

chafRiyate sigiatddak eishem ilissratng borogef teerbodpanent panfs of hevireless

present invention. Figure 4A illustrates an
compeinichiinnydesice genfigneedfageording taene aneodineasnd obtjze arets@vhiiim\@ntion

term nal operating in a DTX node. 4B

i |1 Gigure g Rigekslasrasm Hestrading a@Pmﬁ@mP@tronwefwoahéuﬂab'e for use with

transmtted or received by a 20nobile term na
2 Viisiasa cOmEUNiRALoN S YiED ﬁ?rif'ﬁa%%cﬁ@?é@@%%"i A% %ﬁbogm%f% gf the present

-B) node according to one enbodi nent of the
'”V%Ptéogent i nventi on. Figure 5 is a flow diagram
' A E%ﬁr{)e?é rr’g nsgrla%s\gn rﬁ_é%gy sqm&d% d& e{f’fﬂ: cﬂgp{ﬁe(fg%&gﬁrfg}t L{S%QNlth

0 nQ femb@&m@ﬁteo? Y prHERLERBN.

Figure 4A illustrates an exemplary structure for a frame received by a mobile terminal
operating in a DTX mode.

Figure 4B illustrates an exemplary structure for a frame transmitted or receivéd by a
mobile terminal operating in a Discontinuous Reception of Bursts (DRX-B) mode according
to one embodiment of the present invention.

Figure 5 is a flow diagram illustrating a wireless communication device operating in a
normal receive mode according to one embodiment of the present invention.

Figure 6 illustrates a structure of a traffic channel showing a frame according to one
embodiment of the present invention.

Figure 7 is a flow diagram illustrating a wireless communication device operating in a

DRX-B mode according to one embodiment of the present invention.
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Figure 6 illustrates a structure of a traffic channel

showi ng a frame according to one 25enbodi nent of the

present invention. Figure 7 is a flow diagram

illustrating a wireless communi cati on devi ce operating

in a DRX-B node according to one enbodi nent of the

present invention. Figure 8A is a flow chart

i 1] usgur@sA Rt fowdiaRaiisedting atresthdog dseelghspaldH. whilelin tHeeDRX-B

DRX- B node according to one enbodi ment of the present
mbdeva@edidog.to one embodingni pbth8 Brassntanviehiion. char t

illustrating another nethod of detecting speech while

i n thieureBiise: framdehad diveiraling gnetberancshere! detestitl sreaeh while in the

the present invention. 5Figure 8C is a perspective

DR Bheste a0arPIaB {9 et RBPOISER LR INerRsSPAL MHTEN DR B
A S T R
| g d of (i ID
oG8 @GP A 3heedhh e REnp Sl Rl or @R P Bi on
Fi glﬁ@%{%&ts'asﬂo%cﬁ r3m S rétﬁ \é'n?é%écJ éf;é@ﬁérﬁﬁ é;négDﬁQVé i) accordmg

'S cons ucte sent 10to a r

to BRE BB dAediQs %@%r&s@ﬁﬁﬂtéﬁ%ﬂ of the present inventi On
Figure 11 is a perspective view illustrating the

st I wijud R0 i9fa Rrdpeahbiviencinanamy RGCODEXEID O ca@uBed and sent
enbodi ment of the present invention. Figure 12

to laseraotpeasp@@brdn@ tw ioesvembbdimibntal thegrésan iavddR¥aB I D i s
constructed and sent to a renote party according to
anotgere tinibadierapattive fviewhtuspatvmahe strutiea bi @affid hannel according
DETAI LED DESCRI PTI ON The present invention

to prasierepodiment @l fessrresaitiinyatioat i ons devi ce that
operates in both a normal receive node a

and
Di sE SR @§GF§§6@|{Y€ VisW 'H#ﬁtrw q WBBP ‘Frﬁ%l'é‘;tré!ﬁltleij ﬁ@d sent
an active voice ca re
to Al P BCERoE A anot e R i Blesdit g @nton
20receiver "on' for all receive burst sl ots when there
are speech signals to recelve (i.e., when a user

listening to a renote E%ﬂﬁ?éﬁmpww t he devi ce
C

detects the absence of spee
The present invention provides a wireless communications device that operates in

both a normal receive mode and a Discontinuous Reception of Bursts (DRX-B) mode during
an active voice call with a remote party. In the normal receive mode, the device swilches its
receiver “on” for all receive burst slots when there are speech signals to receive (i.e., when a
user is listening to a remote party speak). When the device detects the absence of speech,
the device switches to the DRX-B mode. In the DRX-B mode, the device switches its
receiver “off” for selected receive bursts when there are no speech signals to receive (i.e.,
the remote party is not speaking). In one exemplary embodiment, the device switches its
receiver on for the first frame in each radio. If speech is detected, the device switches back
to the normal receive mode. If no speech is detected, the device remains in the DRX-B
mode and leaves the receiver off for the remaining frames in the radio block. Thus, during

the course of an active voice call, the device switches the receiver between operating in a



10

15

20

25

the device switches to the DRX-B node. In the DRX-B

node, the device switches its receiver "off" for

sel ected receive bursts when there are no speech

signals to receive (i.e., the renpte party is not

speaking). In one exenplary enbodi nent, the device

swtches its 25receiver on for the first franme in each
nofd8lireeeivkim$R a6 edteive sERich elgRals, dnie DRXIBIBoW/icttB&reBBCHo

to the normal receive node. If no speech is detected,
speéeh digaisae raceival Merning ttdrecdRX- 8" fardelcated rémivedsirdt blets during

receiver off for the remaining franes in the radio
antHctekvoicElval predents thg redrivec tiom sienedfessatilyagsinoaatie i power during the

call, the device switches the receiver between
voispepltheiely Faving rep@teRst recei ve node to receive speech

signals, and a DRX-B node when there are ng s

ch
oi ghdrasspBINaciodco ay RSP, arfacetiﬂfée ?%/&@.%?te“@fwg Whgiherto enter

th%§F%‘%$gqéﬁf§en\éﬁg?uc£@iqr@g%e Fe&%x‘(naa \g(éeS Csﬁqu theg %lﬁnmg and
thegJ Qr]iotoq AR Y@ ;galé lll Qﬁ] %FGF&%ES&%P@ %L trﬁnﬁ*ﬁ {%Hé dé\ﬁc\,’é Hgy transmit an

resour ces. ce may

id%&ﬁ?@% rtlrgee Ebﬁ@ﬂr‘&dknm% |ﬁ¢33&t5§ e b\é\@ﬁﬁ H Bf stp%eaﬂtl%ontrg@eipt of the

g I ndicators e recei ving
|dé§lﬁﬁérctﬁe?ébeﬁ/ln@%blcé BRitdpRI tHaNEE G eR h” {iRE eAftfls Bk normal receive
transmtted speech signals. For exanple, the
mddeRdSBtdid dpeestesbtts e letaRsiirsts aMhé tlatsnitihgdewdd thay also
t he speech signals that indicates the beginning of
trasgreie e besddponwitie tei speedf sidrias to dgnalltme and ofttirespeeckesignaty Upon
device switches the receiver "on" (i.e., enters the
reqeipt whihe desneiptoe, th®reodiging devieasvdiches bp eenslvesiaffnter selpeied receive
the receive bursts. The transmtting device may al so
bugst glatsrti-a. entefe rerPRX-Ermegdh t he speech signals to

fLS”F%LgeEPﬁﬁ%?e?{oﬁt@“q? SESAR U Ba e asmﬁte Bredigpig0 cantgurec
o B Skl b ol B S5 Bt AL aoros
thati%g Pgé’o“i?egé‘ 15 %e ge rl;wt %881&3 tgrrﬁmg néo%négg g].bpc?e!d a*r%y%fﬁé\)l(%%&q ora

rate according to o

mi% Bpsz)‘éﬁﬁew&vﬁﬂé%q Gy ekémﬁﬁgge Fwogfe tHMﬁél%bQ%@trét@é“n A€ figures may

erern e term term nal™ connotes a
coﬁ’nbﬁ’s%da @é’llﬁféyré?ifotéjgﬁﬁoﬁg 4 fycﬂ%le mﬁlta?Agéléﬁaﬁ’tf(P@K? by (Si@MtoB @r laptop
types. For exanple, the nobile termnal 10 illustrated
compuibhér o dH@SicaiiBY nalR lifciried watkih lalodipufedtH sHteliite pheee or other
a Portable Digital Assistant (PDA), a palntop or
tydea WirplesOtph@tication devdienmitials € sduttrbentrdietstoddrtbétulckearchitectural
within a conputer, a satellite phone, or other 20type
detafls ofl the veslssscamroumicaibh oevibeVideed the p%ttitstta@h@uiﬂ fdlerb@ts
understood that the architectural details of th
inogfpoedtedsetimmaniyaeredngliwvisdaendpdarsg. Adeitionally tBe liggtrated
circuit elements incorporated therein may var )
moé’&%iﬂ”ﬂi”ﬁ'g10t‘29”m”§e§ mfevirrrralie of PRAIRNIIM S %FO”%/WQUS Transmission

d bile t O d :
el L i
ter%@éﬁqn{s‘%&e%%%% p?]o B%rrgnq_{;&%fe Tn%m tter o th ﬂl% Jsér |§psten|ng toa
remote party during active call.
Mobite terminal 10 comprises a user interface (Ul) 12, an audio processing circuit

14, a system controller 16, a speech codec 18, a transmitter circuit 20, a receiver circuit 22,
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25term nal conserves battery power by turning it's

transmtter off when the user is listening to a renote

party during active call. Mobi |l e term nal 10

conprises a user interface (U) 12, an audio

processing circuit 14, a systemcontroller 16, a

speech codec 18, a transmtter circuit 20, a receiver
basebandicontpd circuiites Bbangivicbidtipleter €6 rapdiatrésgiveuignsanit antenna 28. The

smntch/duplexer 26, and a receive/transmt antenna 28.
Utrigeinglydes 2 migreplirniesioaa apeakeisito are GONOrE USRdams ﬂews Mnenda

user ut devices 34, and a display

d'm'%yr%pﬁe?fep@me FORYETS thepse(s epocsh @&%@%”?%P‘dﬂ'o signals and

srBrE% 5P S5 S Rrane Bromiile SRR B r R e e The
addl%j{roceggﬁ% é %ldﬁ“ﬂ Sﬁo;fzfégggé (gs]gnea‘f% oultjpgg suénaag lf OV'egﬁer 3 aaﬁ? 86cepts

ccepts “an

ar@%@'aﬁdlb%&%rofn{ ﬁ’ﬁ@rdﬁh\%ﬁ??& Sﬁgﬁﬁp U%\%es' %&e&é%e?ﬁér@ While

recel ve user I nput OMB the us

didphay\deeiowsithe BBt tb QRw informatiodN€ antenna 28 al | ows the
transmitter 20 to transmt speech signals uttered by a

useiThetnidend 2®alblsaverardmited0 & tembm@spedth sipblsUkBRWBY a user
connections, such as circuit-sw tched and
of tieyieec Ketves anyt Qﬂae@rietg heelt-kroms.coinstionst, emmaas2Bcait-saitched and
all ows the receiver 22 to receive speech signals
pagkatswiehed gornectionst dhpantepna@alse Allbwsshmeeceiver. to Tépsive speech
SW tch/ dupl exer 26 connects the transmtter 20 or the
S'Q”él?é‘f“%f@ﬁ by 2 r?'BO‘ﬁrPé”éﬁY%ﬁW?aC%Be(é'@e%rH?erng'Vh/leMe@rﬁ 86 |cennects

h 215 that the t hansmtter 20 and the recei
OSSAARGET P GOt seietrehes i AROUK R ACHEBIp HBRVIE b8 undersiood

It e T S AR
ho@g\%h rtﬁ%% %?ﬁurégses %?dl'smsgloﬁ‘ oﬁl&e g%r%e %%'Eﬁé’ He‘?rmnarse! %d{yelﬁltegrate

lver y, a recei

thest'regﬁﬁ‘allttepéﬁ'@r‘:‘eée;t/érof@ Q@fﬁtd £6R ¥@5m ehpreié?%dk?é‘g@rgﬁl%a
control circurt 24 for deno u ation an ecodl ng, and

trahdteiVet. 0 t he speech codec 18 for speech decoding. In
sonme enbodi nents, the baseband control circuit 24 may

al sGeperaliyobamddied 2QppareesdrRpOtic NgbepRr 2HE the68iehaRd control
signal s (and/ or speech encoding on transmtted

cirglit@dddrdemotihlatiaystdedacoding, rant Itten td Ghe speechcotient! 8 tdrspédua
operation of the wireless comruni cati ons devi ce 10,
deeagnor éit edmeembedinientodbe basegand control aironit 249 May htso perform the
baseband control circuit 24 to send the decoded signal
speesh dReodingcindhp reseived signale (ane(pr speeeh feagodingr arhigansmitted signals).
grocessing. The audi o _ _ L
The system controller 16, which controls the operation of the wireless communications
device 10, may receive the decoded signal, or control the baseband control circuit 24 to
send the decoded signal to the audio processing circuit 14 for further processing. The audio
processing circuit 14 converts the decoded data in the signal from a digital signal to an
analog signal for rendering as audible sound through the speaker 32.
For transmitted signals, the speech codec 18 speech encodes analog voice signals
detected at microphone 30 and then passes the encoded speech to the baseband control

circuit 24. The baseband control circuit 24 converts the analog speech signals into digital
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processing circuit 14 converts the decoded data in the
signal froma digital signal to an 25anal og signal for
renderi ng as audi bl e sound through the speaker 32.
For transmtted signals, the speech codec 18 speech
encodes anal og voice signals detected at m crophone 30
and t hen passes the encoded speech to the baseband
sighal &l erebdiadlthé digiel siGhals s ediansing tatapplopaaté protécolir the
converts the anal og speech signals into digital
cogingmakatqn reahdorenTloaizssebiyel aingoltcatuisidghen seronhe entakiang and
usi ng the appropriate protocol for the comunication
merisdafion ks isRhewbadedbamtdTioompduwidted bigealistthomsanh torthg tramsonitiey 20 for
encodi ng and nodul ation as is known in the art. The
rapsaiseiat Edhe ingidpd renaidedtsent to the transmitter 20
for tran ssion to the intended renote party. 5Fiqure
21 Al ﬁlv%@tesﬁn@%smlaa/ri?%mlﬁ?ﬂ?r@mwg1%{3\5@'{’% Fgriies
sshg Tt Lema%%fa' EuobEe PRE e AT aR Butah T networe
coﬁw LMK n%gH@P' or?sngew&ﬁ EBCLIWthn?Jdaa%H'u? &st%? byBloke in the art

cunen erstoo ose 1n

ThERESET dMyea bridh Bé!scﬁpthfn'oﬂheﬂ@@d‘cﬁbrﬁldy%dq’ﬁentn'?‘t@ia%tlon is included herein

functionality and their interaction is included herein
fofddhtegONt ext . 10Network 10 facilitates voice and/ or

data conmuni cati ons between two or nore parties having

a mbleiviosk t@&faniitagls viide aatvdr daig berd@snications Betwedmuwokor (dxg

42 that interconnects a pair of Radi o Access Networks
pa(tRANgYingld mokif: tefMhinal RANSNdiGludkd asaepproatvonkd@Np42 that interconnects

conmuni cations with nobile termnals 10 over an air
a pafitob Ragie Acerss Mgtwaiks GiANM A 46ade SHAdNsi4gn4S appobmadiohe

RANs 44, 46 may_conprise, for exanple, a d obal System
comguNiGRnNe &ith apimierAINaIst 0 SMer Wteﬁé‘ie\/ﬂﬁ*’l@%‘?%ﬂ%‘? ase

staiang T 30 RS ﬁgﬁﬁm%%am%%%aﬂsgﬁﬁ e B R Syt for Mobile
coBfrie 5"32%$®E?§¥5ﬂ§°&38 B kb TRy Tha GR 2ey €% a crcuit
o eGP AR R A B e I R P e B ooy

RAfI\%r44Ch6 &r#H fo e§l@'rr§a¢ H&Woﬁé%\ﬁbﬁ&‘éﬂxe UG AR ?&eﬁrﬁfn\é'hfé%ork

fax services, or other data services. 20Generally,

(Pmr{n&t\&ﬁo@@rdnﬁ%‘ﬁ aWIrﬁé@rh@dﬂ{ﬁt@l@dmb@s 1RAEBkQIITN),(n@ shown) for

traffic channel is establi d to carry the v0|ce
cirduitadwiittited d8htides Galvh Betyoiae ksryvicss) ¢dx svicee! svasther Bata srvices.

voi ce call uses a 26-nmultiframe structure for the

t r aGEnagralhaheetwo fariipsrvastBtoi pbalstvitra¢aes othe? 6 tnaffi¢ ¢cHanastds

structure 60 used for GSMfull rate speech. As seen in
estRblighedtozzarmy duhvoie-trafict iWithhAEMEB ke sudieas ngitwork 89, a voice call

radi o bl ocks 62. Each bl ock 62 further conprises four
usgs 26rmllifreng issycdyre for the traffic channel. Figure 3 illustrates a 26-multiframe

structure 60 used for GSM full rate speech. As seen in Figure 3, each 26-multiframe 60
comprises six (6) radio blocks 62. Each block 62 further comprises four (4) Time Division
Multiple Access (TDMA) frames 66. During a GSM full rate voice call, each TDMA frame 66
will include a Receive Burst (RX burst) time slot 68 for receiving signals from a remote party,

and a Transmit Burst (TX burst) time slot 70 for transmitting signals to the remote party.
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25 Multiple Access (TDVMA) franmes 66. During a GSM ful |
rate voice call, each TDVA frame 66 will include a

Receive Burst (RX burst) time slot 68 for receiving
signals froma renote party, and a Transmt Burst (TX
burst) tine slot 70 for transmtting signals to the

renote party. As stated above, nobile term nal

10 iAs satpdbbeepholsieasradina go isrcapatdid o dpetding h ADBSMode on a
voice call. Figure 4Aillustrates a structure of a
GbMatisercalt efigurd 4Byilustoips e strenture nba fraiBe oeived bygiobite tarminal 10
DTX node during such a call. As seen in Figure 4A, the
OMWB & 3 BT finese datnasach ervel Aheeenrim Fighier4%e thezpobilefigrminal 10

thhere I.S no“sE,eech detected at the transmtting ,

SVHEP%%/ & rBnSmitsr sBrfhvhsy therﬁ (g0 SPﬁweit%ct%atmtaansmmmg party's
tr the re ar.t of the
mistRBPEE o o 8% <Hiied  dredP et amegs the TX

bJI%g\'?U 6l the b rgmg%é Cﬂ? recgve ¢ c 5 h%wﬁ\tlfet}%%ggﬁ?@g s %éo alpow the

receirve signals In ea

ma—khl'ester%%é?% hse ﬁ%tst&ﬁ{a}’s |H%ﬁ@r{of‘?ﬁe ERBulRER. Whﬁ%ﬁsa@?ﬁfh%%attery

termnal 10 an ces t I nterference
pdRAbIMe FdcaRBmEintdolid @rH Yl BEd rdQicROWRNE LSBT dtfer nearby
term nals can also enter a Discontinuous Receptl on
ranBiRXngraedieed.n whi ch the receiver is turned "off.
However, conventional DRX node is allowed only during
I dl €ompetiondl erobiidierminbisicen tieo pntead Dissortidtiow§em@ption (DRX)
an active voice call. There is no anal ogous nechani sm
mededn whlch dvesreeeivan s tumed doffii ihalvedd, ¢onverdinbal GIRX tode is allowed only
receiver 22 during an active voice call in a simlar
dUHa% idtermogewhandhe aobile tepiad '%lnqwé@aqeé inspraKivayoicecall. Thereis
te 15party, or when the renpte party is silent
”0(6}” gousg ‘f'ﬁ@'?mﬁg"i‘tﬁ)o‘i"%a §19§%ﬂ< eﬂ@'ﬁ‘a' 110H% P‘é“t'l'oé't ﬁéec§|d§(e%9r1dur'”9
recelve s, no_need to have

h
o Bl P S8 s Mgt st P e Wk GrePgBk BB eote
pahg d)? S@EMeyrﬁMﬁgspéaQY uas?leP(t Asog@eﬁtaerfpan ﬁsrsep%gﬁg% P \é%nls no speech to

ses these

rec@zv%c %Er‘eﬂa‘r‘é’ Lfﬁ‘erF{ éegrio Sy eBHE ?écﬁw%%wﬁ?ché@%ﬁ {oP sagh X burst

whi ch t he nobi ermna 10 swtches 1t"s recelve
68 bREAUse 0 sifRlyarbeBally BT I h@%re‘é@rﬁnmieh%neaddﬁesﬁgs these
20speech to receive. According to the present
sitiiigeby @itinint enSWDbIst dhtih 85U RERbptbA 0P Balsat ORX-B) R&ddin@hich the
normal receive node and a DRX-B node whil e engaged in
maodoite Borhinelel Ovawitckeescitd tecaivé B2 goff” ematlectpa RXyburst 68 mabm there is no
termnal 10 enters the nornal receive nbde when the
spegslto feseiveést ening to the renote party speak.
Particularly, the nmobile termnal 10 turns its
r ecBpepsding torihe pispenlinveniare theenatdlp terminal HBoparatea stboth a normal
rame 66 of the received radio bl ocks 62 to receive

feC§|cY@ e ang R RX-Brageienvhi ke@agwdt"h an ?@Wﬁtvé'cﬁ aat ylﬂ( ® ernote party.
ThFI re 4A ;B le term nal ters E
ﬁ 6 gepiRaliPentrss gﬁélé’é’ﬂa‘g??ﬁﬁ"ﬁl rgo ed”*?eé‘ct F yeer '%'L?&?{‘"’&sm the

re%ﬂgﬁﬂ%&g??%@ aﬁ%@ rhg S&%ﬂﬁ?afi}llen%{ 13 (f ﬁl ns 1{]sge?eéveé %Ijor all receive
burs@358 if %?Cﬁfﬁb‘:ﬁ?% éédéftthe [REREY ?ah FH16dks %E% ?EIV% sﬁge%g! ?@%gls

etect speech signhals

traf sBiittdd 3 thé%n@&@%ar%?{e gletiset 4§\Peﬁ'fé|'h1§t‘)|@rlé}ln§nal bherd R DR -B

termnal 10 turns receiver "off"™ for the remalning
moti€ &Rk hellirs hosheédh dighalde réRfeI RH 25 aheR th 1RAtote pdrty has
the nobile termnal does detect speech signals, the
ceaseth spemkingr i thalDRXOBInddeC thesndidle l@rmMaDun&fsafslr@@Nelﬂ “din@r the first
normal recei ve 5node.
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Figure 4B illustrates a structure of a TDVA frane
transmtted (or received) by a nobile termnal 10
operating in a DRX-B node according to one enbodi nent

of the present invention. Specifically, while a user

is on an active voice call with a renote party, the
user's nobile termnal 10 switches its receiver 22
recgjie byrgjrslog of a reseiveragigrbiack 88deteq speech isignaly.DNief melrite terminal
1066a. This allows the nobile term nal 10 to detect
1%%2@@@% dsteph apasch signdithe @abilsyertiral 1 @ Hppsitsggpgiyer “off” for the

BT EdSCHE P O A Pt e Bge bk e'%%ﬂe;*alrc@?zs detect
68h-.6
eGP Yol DS edt bk o 2Pl b bl oot

mbhock 62. The DRX-B node of the present invention
provi des the nobile termnal 10 with 15 additi onal
POWE s MUStratdsa SRRIPASESTENIR bRk KrahéhRe® r?&%wed by a
nobile termnal, which is an inportant benc

mokElB WrandiauT (Edsp?erata:@% £ ORXLE BHdE BcdRRNPBDNE lém‘bb@lm%)ﬂ cﬁttHleﬂQesent
radio infrastructure. The only change required woul d

inatitro 3deeifiCaBly) wioktanseeision ahlzetivedbick eall @itk Rerhotd Party, the user's
Specifically, the changes woul d configure the

mekila terminakt0 sviches itaviecaiver 2R don” éar el fivg IRXARuretrb8alitla tifsf TAMA frame
the appropriate times during an active voice call to

66éntT BWS ajeves the gipbiloBrmisal R Betpeidecedhdiinaisdraapmijted by the remote

the receiver 22 off reduces the chance th
pa(the 'i?fi PY BefeaRinAsPeach slanals t resive.deg Wb'@et&%@a‘dom"ﬁiéw'mh the

illustra

fecebveeng% 0 o TR R DA RE o B S RhraiCog o8 it pespin TEA frames
665%%8 eﬁggge?ﬁﬁﬂggéégﬁg(a one enbodi ment of the

sen i nvention e in the normal receive node of
ope
LTI A BRI ok A i o

adBikiSek ov@e?* saW%g)rt iNEreBRRIth&ialkain fHahe hBoiRakRGhal, WwiEeeAn

S|gnas(bo the nobile terminal 10 remains In

mﬁ)&t@nﬂiﬁnﬁﬁdnadk&@rﬁhadﬁjfa[wﬂ@rs banhd requieB Glo tchende8 e ihe @kis#dy radio
turned "on" for all the receive bursts 68 in each

inflasumeur66 Tiod ol ehangdirequirbo elssid 62 1o MWaeTEN! beftwarbirl t@e mobile
termnal 10 detects the end of the speech signals

termiyak 1@ nectioallyyibe charges mobld configrerihaabniidiedi & mixwitsh thee
normal receive node and switches to the DRX-B node

reopwg;@%m and off at thm@mria@timeﬁ;@u@n@ a@ﬁcttv]qe/oig,p @altle enter and leave

si gnal s may be acconplished usin means known in
thet'?f%( Brpode fogiianaivplyaningthe re%ehga off Wg@?ﬁéhﬁch%@ that the
10 [ t he 5DRX- B d
el et g o @?‘F%fﬁ%céwf*ﬁ@é*?% S bt BEER(SDP ame
72. A
Lo BT SIS oRiiOSoflhd mehitedh Ry g W R sbred Bspeivenpce
acctop(ﬁn tgcyn% embggi‘ﬁ%fn@gf tﬁ‘%g Eerﬁtnﬁleﬁﬁ& %gkh'&nven'ﬁg rQ(I:e]q\{éKﬁode of

74 a € en ngover

opdrB®NNIREEhMH BEnsraR) hethd ﬁﬁr‘ﬁbﬁ@éo lr'r%ﬁe tdnRingl 10 hbRMRs the rééélved

generate confort noise. Wth the present Invention,

racloeke B2. IWHRnaeNinbBild tefmiddl 10 eRkRSpEEM: ARERLERES), the mobile
10the nobile termnal 10 when it detects the SID frane

teriiRal oremtinein wiEbodharesdes/e nodeyd@aving the receiver 22 turned “on” for all

the receive bursts 68 in each frame 66 of the radio blocks 62. When the mobile terminal 10
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activity detector (VAD) at the receiver can be used to
detect the end of speech. Figure 7 illustrates
exenpl ary operation of the nobile termnal 10 in the
DRX- B node according to one enbodi ment of the present
invention. Wiile in the DRX-B node of operation
i ndi cated generally by the nuneral 90, the nobile
datestnthe ahd ¢f0h¢ spagsh sigeals Goz 82k howevel, 5he' mpbileftemmindi @0 disables the
first receive burst 68a of the first frame 66 of each
NG RRlEPRAME RS @dﬁweiwsegth@ﬂ?ﬁ% BmodeftrixB6al | ows t he
nmobile termnal 10 to detect the start of speech (box

Sy (i e 5 of oo s Frovdesphacy oy e
g g G- [nKberReeP rs?%@@.@?%%ﬁ Doblierdie i greer e
PR of b lhe oo o et e R AE o i

thRK- n% SN 112 é‘%&&l?%@n&%& bh 9 t%g%ﬁér%# iRSetidh Ih{aqhe radio

normal receive node as previously describ

blJORE 6D BRS G erlddf @i dRBcHBIYCKI U RGY tHhdked ﬁHHgB@eroﬁenod
transmtted speech blocks 74 in any of a variety of

Comayrgtionlygthe Sdeeividgusdbila t@mirangsee XenpDaraynd et 1o @@n&étef@mfort
detecting the end of speech at the receiver. As shown

noisp. Wijuhepr@gent iriventoonbovalvee theldntiaiee té mveieadinhDBASdode in
on neasurenents, such as power neasurenents, perforned
themobilede g it ¢ ateq § datecipithenS iDHiasnePBe b othienembodimpais, a voice
controller 16 perforns the neasurenents at the burst
acfivily dptepigt HeD) ehtif regeivgr pameused e petegidhg end of speech.

oc e Vi St At S BSOS Gl 8o oo
The

R d e LS Py Rt ke TR SR mede T

opfeaﬁorﬁf\&cat%ég%eg%{yfbgl | er&]ﬁ%ral%dthetrh({ﬂlg%rr%rnap{ Ctu vd%‘,%%recelver 22

tThen determ ne

oﬁ st tt’f@ﬁ'stl Bedi®l 6Ur§i%8a%?t[\'e§)r(srt irgr‘ﬁb\éb '8? aﬁﬁer@%éﬂ/regltrgﬁgﬂoz}é& (box

fromthe renote party evel

gzﬁeamlgwsmesmbmﬂlt&a{mﬁ@wd&&e%mta@of%bé& b&CeA)\fle it is in the
the controller 16 will not disable the rece| ver 22,

DAXIB miods! &ad.speédhlis beased, ithembbirabivnial 28 tdrbs thedecedidr “off” for the
I f the burst neasurenents 5indicate that the speech is
remaibindp escaiye beicts 88beb8dtftrehe amtairalel efrthd Grdipetrieckad2e0a96). |If speech
control signal to switch the receiver 22 "off' for the
is qaterdddnhogeRX theimobite 188HNE A disablieh ther@&iBrmondy arovitches back to
frames 66b-66d of a received radio block 62. In sone
operaliesn themorpakrseeivreRsds b ABkasiyevitusiysdasoiednay not
provi de a reliable determ nati on of the exi stence
spe@&%prﬁﬁ%ﬂf Kwertion mey delsca i *@gln\faﬁmoétf%r}s@awwe%wocks 741in
i cate the presen

ang oA D T YR fobh, 'dvsgr@tesmsfxw S5 36dR e 1o PEE o the ena
of %)%ngﬂ £t tﬁep g\hg[r eAs wn memg% % éS?—\f tg %gtirrc}il[lgf] f§§gtg§r gpeech based on

ent . er efore I'n an

megétﬂe'rthgrétg gérugr? gs g&%@n%&%@nﬁ!@tﬁs‘ %h g':et ’%Eé"{%@r%al Owith this

emB&EmefNGheichntrSlict e r?cﬁr%‘t’ﬂer}geé?ar@rﬁ&tst &na ﬁ?f%t 188 rather than at a
operatlnglnt eDEQX B node to increase the

blotlelevédd ik tyhvehtidnae Ty chirbiRy €6 dsiReaaite sl Bleiatd @Beiddd in the

receive burst 68a (box 100) and performs burst measurements (box 102). The burst level

measurements may measure any characteristic known in the art, such as frequency and

10
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15t he receiving nobile term nal 10. Fig. 88
illustrates an alternative nethod 94 for detecting the
start of speech at the receiver. As seen in Figure 8B,
the nobile termnal 10 denodul ates the burst data
received in RX burst 68a (box 106) and perforns the
burst | evel neasurenents as previously described (box
timio@prrorgifer exampleolThecodtéoliehtmaethen detessinewbetherthe mebile
recei ved burst 68a 20contained a DRX-B ID frame 76
te[rping) gP.és 'Bogivipgeneesh blpcky 74 framethiueraete paihe (boxd Qé)u ﬁféh%hlﬂfét level
indicate that a DRX-B ID franme 76 is present,
m@%ﬁ‘ﬂfﬁ”&ﬂ”ltse'l"d’ﬁ%e ERhSRESER ISTheHW r??%‘tedstﬁééewoﬁfgb@‘%”‘ ?ﬂt digagle the

ek A R G tﬁﬁbwén%asyeemems
mJ:i gatg% %é?&:% iS B(Qi)emg%{) cIJvleld etﬁe g‘ontr%ﬁ@r ggﬁé&e@ea éoIH?})I sé;nal to

eec ocks f écei ve

sm{;gmrre%ceweg Eé“oﬁ* % ol g&r@q%%ﬁ&%‘é%-sggin%ﬁé ?nﬁal dﬁ&fDMA

e renml ni ng ur sts a receive

frdvheRE6b B34 o%r&éﬁ&d%&o&@ﬂ' bed, the nobile term nal
10 will disable the normal receive node and enter the

DRX-Bsd¢riéleasepaie Betenbadigentidhes 155l therhs@ve nf&: not provide aheliable
transmtting nobile termnal 10 generates a DRX-B ID
demdreimatiar ofithe éxistericedd spaxch biopketh Fdnakample| while frequency and
transmtted. For exanple, controller 16 may generate
timihgeMRXc® indicath &re presdnice ot sppeciedats inspaiverhRyurst, they are less
m cr ophone 30. In one enbodi nent, controller 16
rek'f@f?éﬁ SeRlionf WheREH lpvlwf l@t@ﬁ@ae%e Pregeatn Tmqure,vraﬁmféher
nes. The _nobile ter 10 pl aces the 5DRX

ethS“th rer-msropre §E A & 2 "W’i‘?%‘l’i“ﬂggn@??'%?r{“é”%' F1° Y"&Jr&!ﬁf‘?fate a

K. h bl ocks 7
PR oI e %J%eansﬁﬁads REF seteliimedite ffinal 10
op\%a%”@ﬁsth%; %;ém%tg?é 0 lHérE%éaelttﬁefere\ Hf’x’h%MﬁaP@E%l%ﬁ %D% tion at
thd Fé%a%rr%bhgeﬁfuﬂ%om and send it to the receiving

[e"termn Particularly, the user's speech is

enc%edsﬁumstﬁaé%rﬁafﬁ%@@%%d@w&l@ete%@g th%%tém%ﬁ&éltg at the

controller 16 at the transmitting nobile term na

reddivies.t ASISdeRGh SigareUSEE theSmBFIRaEM i 10u6mMeMhaBe thdbuldbaXta received
122), it generates a control signal to construct the

in BR¥uBt B& (4R 1(Hand 2ddrmsAke pureMiewl slepswbmend asiph®iously
controller 16 may generate the DRX-B I D 142 by

depasipecifiong 08n THelsioniroler @ thenetersineTWhetberthe oddeiyed be'st 68a
then takes advantage of the speech interleaving

CO'ﬁtaﬁ@@ REIDHE IBEppE Fﬁére@%}(@n oL dpthiedpuest tayel Megsurpments
Gﬁ sub bI ock 144 _of a coded speech 15bl ock 120 (box

in frebh PEERNIRIC 13 Argsenl the contrplieh 16 AR PeteveRIthal gagech

b'%tﬁsbiﬁ%&%e@sié%ﬁveﬁl%g@ e ehites 22,8 F it %?Erl% B Rys
74
e Mg R e 1 RIEEfreBerh® bR el o no
' 7 . ; .
Sp‘%%“%ib%k%'?p%?@ 8! P BFRAEiob A1 SR p RFqTe Rooiver 22
“ofg ﬁ&%@remaﬂﬁ@Ri HurRtSEBCRI oY 2 $REReB radlBI0SIPEE CRs BlePbksly

described, the mobile terminal 10 will disable the normal receive mode and enter the DRX-B

mode upon detecting the SID frame 72.

11
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20including the DRX-B ID frame 76, are then
transmtted to the receiving nobile termnal 10 (box
130). Interleaving the DRX-B I D 142 with speech
for transm ssion to the receiving nobile termnal 10
is beneficial because it negates the need to alter the
existing frame structure, or to introduce new franes
or Wrgnsmitting mebilepgenninad 1¢ geneyateha DBRS B wierieer, it first detects
Rat her, the 25transmtting nobile term nal 10 can

snefelt Gatiwlk be H@W@B ﬁooeaa:nzol%@ﬁ@"ﬁh@ TBRY geerRje fhew B ID

r.uc revi gus enbodi nents di scuss

W'b?”é%féﬁt’tjore %‘Rﬁeﬁﬁ‘??‘iﬂ?t |”Hcrf’ 38f nonesingeginen. &P%“@'ﬁébet%e”erates

nfRE6cs ?é@ﬁ‘?o%%\%%we&ﬂ%@va% NPl The Bt BEREH 1B Plats the
Dg% lﬁﬁrﬂ? %F%F?qul% C[a Cllgru]\g}h F}gls%?%é@m P?qo F\%{rllietﬁgﬁgﬁ nrﬂﬁ@of the

sp@@crﬁtﬂs’ék% &d ohg trQﬁ’é?mfé%'\{b %{%er@&é?wﬁ&%&f% tér%rﬁhl q§ an
aptlve Mul ti-Ra VR) Rate, AVR Half Rate,

résd AndRet @ustr@%n@@nﬁ‘ﬁrﬂ‘lﬂb%o@@i@by WVEh b Sradsmitting mobile
spee conpressi on schene used in sone 5 networks to
teemicaide magicoestdiet e DRYRB B RSMY A6 bodiSeridah tggesivihg mobile
optim ze the quality and robustness of the voice data
tetveinai g0t Pamisutardyt, ted usees spekeh lsemmteld to AakR codedigfeecieblocks 140.
3GPP TS 26.071 (V7.0.1) entitled "AMR speech CODEC
Wigemiae apntepdercts @theoransRélingagebilz)iemminal 10 first deferis @ user's speech at
skilled in the art will appreciate that there ar

m'ef'OfF@}ee?@dégx A vieeane zeadeks %@htsmtwa@é%@éf) 142 (box

' 11 Al

120 ASH RS RO w%ﬁ%rﬁmlqseyte@%nqe%?&%&mx fepeating
. i S| D :

ey Pfua B el Abr b o hreloBr e Ead el Shemhigencavin

fu rg}éﬁ&'\ B mggﬁ n@&lte' D )éqR 9 (3% gﬁ?& Jhe flﬂﬁ]ﬁs j‘éwglo&mﬁf‘éf §ec%8§d speech

VEry e rames i n

biddRdah ?oofxr@t@ﬁ ﬁ%bnap@%& BRAMRID ”ﬁs R |kt@rléa%%ﬁ"vﬂﬁlsut5’é%ﬁ§ent sub-

not enter node until receiving t

blddRslat éhcbdedBpe édD1 46 mrddity S8 sidaen 6Bl loliMb tHirst TX burst 70

switches the receiver 22 "on" for the first RX burst

of hBdirst TOMA frné o SfirstIIpECH 1516dKE74066x UEB)NAE €6&1 iptFiguike Tdéhe first
SID update frame 72b. The data in the RX burst 68a is

TS valad a&tteel DRXFRI IDniearsel 7@ rapdtcarrias eothehd DRXERI D t420etdespech.
speech. As previously described, the nobile term na
Thegemaipingramaa@ inthe spesckiblosis T4 alaesarnt speheh. bliresipepehipcks 74,
. to determ ne whether speech is being received. |f no
in Ci%’é’@dhe PEXftleiarael 76 taie thep irapgniited togthe gceiving npekie tajmingl 10
noblle termnal 10 will enter t he DRX-B node by
90t hi ng the receiver 2022 "off" for the 2nd, 3', and

at hlr@%@%&%& he [?F%P qu wnt gSeéchqgrrtFaenssH\%g%lnqg the rege?vmg mobile
66b
terminal 10 is beneficial because it negates the need to alter the existing frame structure, or
to introduce new frames or TX bursts, simply to carry the DRX-B ID 142. Rather, the
transmitting mobile terminal 10 can introduce the DRX-B ID 142 using the existing frame
structure.
The previous embodiments discuss the present invention in terms of a GSM full rate

speech mode. However, this is for illustrative purposes only. The present invention may

12
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Anot her difference between GSM based enbodi nents and

AMR- based enbodi nents is in the placenent and

generation of the DRX-B I D 142. As seen in Figure 12,

AMR al ready uses an ONSET franme i mredi ately ahead of

t he speech franes. Therefore, the present invention

interleaves the DRX-B ID 142 into the first TDVA frame
alef bghploywsd Vit gthes G $rmeeh torecONSETIng £SM BnthnceakFull Rate and

encoded speech 140 into the subsequent frames 78. This
CaMiHafisiath eAdsiiopalbuihstrrasenidnvesieemay Brarmiief gnnasGSM speech

previously described w thout chan the format of
PR RRBRY L1 AGoP MR Aie (ARL il He AN Rl R, AMFOW Ful

Rk RPN ahE RS Bl cBMoiesSina e et aaine
ne%(grps {o%%c%’z:%:e]tfﬁa A h}J% TSJ |r Quﬁka%‘? uteg ?o &gﬁ gé thg ﬁl}zﬂéf and

ater sub- eavl

roQtEs%YésQ Hfsﬂhx vEiES Bkt %@mﬂ trlépé’me&f ovveHe J%tvwk.sAphng e&m@d in 3GPP

el1mnate eed for the a t1ona

TS E@Uﬁn(l\ﬁ’?d grénmfedt“hmnté%e& CODEC aiBhef&l debdriphon{Fbicaks 9).”
require changes to the 5 ONSET format as prescribed by

the 306 illanthane art Wilkappreem@that tharerkd GifieldBies Rfween GSM
course, be carried out in other ways than those

cospescanii AR bgdeset Ohediffarehes shownvin Figoret 1 1de jaat AMRfull rateuses the
essential characteristics of the invention. The .
Siprieseadifiersntythantioss GBM fulbratse Sneni§caller ARifwll ratel uses a first SID
respects as illustrative and not restrictive, and al
fra@?@af?@é% 'r@@ﬁieﬁae and o the ﬁmcwgmlﬁeurawdh%aﬂwe Apiemesll, and sends
the 10a ed clains are 35 g
i G Eepetiigr 1o SR REE T St A5 Dapag ffra@e?@{aewlth AVIR,
cei Vi a an ve cal | ég
o bR Einad Yt By M PER R MR bl Podine pect Ui P Tgme
728N A@%tb ?Gesn\){ Qh&?on%hér 1%%w.t§r%‘§‘tr‘?ecﬁeh&9eraz% “bqurctﬂ% ﬁ{st RY 3Rt esa
I'ndicating 'S not™t i'ng
of HREFGH DR BfRGhS 662 upon receipt of the SID update frame 72b. The data in the RX
burst 68a is demodulated, and measurements are performed to detect speech. As
previously described, the mobile terminal 10 may evaluate the received frames at the burst
level to determine whether speech is being received. If no speech is detected, the controller
16 at the receiving mobile terminal 10 will enter the DRX-B mode by switching the receiver
22 “off” for the 2™, 3", and 4™ RX bursts 68b-68d in their corresponding frames 66b-66d.
Another difference between GSM-based embodiments and AMR-based
embodiments is in the placement and generation of the DRX-B ID 142. As seen in Figure
12, AMR already uses an ONSET frame immediately ahead of the speech frames.
Therefore, the present invention interleaves the DRX-B ID 142 into the first TDMA frame of
block 74 just before the ONSET 148, and the encoded speech 140 into the subsequent
frames 78. This allows the same burst-level speech detection as previously described

without changing the format of the ONSET 148, but requires the additional transmission of

the DRX-B ID frame 76.
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di sabling the receiver for selected receive bursts

during the active call responsive to detecting the end

of the received speech; detecting a start of received

speech during the active call by: 10enabling the

receiver for a first receive burst of a received radio

bl ock to receive signals; decodi ng the received

si griakerothercaibpdichanh theleRX-BriBt1 4B maytbetcompined uik theehieled 148.

signal s; determ ni ng whether the decoded signal s _
Thisywpyidialagsthe ddht-BAP 342 tlralaterpyrReckognd s, et bterleaving as

B BB B T S B A SRS v

Cej b ts | io b k t LV h
oA ol DS B W AR oss o v
OfiE AR BB B B e 0 Tecel v

Pr es@Bbres@Rnvehith HE% hochple, BL BhMbd oM ERENWAsSRE thoG

a receiver for selected receive bursts duringthe
spatitidae s@ddrth CHERWitBAS s riirfTHonDedJRRtid GRGuMENistiES Sth&invention.
normal receive node of operation to a discontinuous
Thegeegehi @nbaimdus stelo bo densaferaafie amtdspects bs llhiagveadrel mo
speech signals being received. 253. The net hod of
regificiiven ahdweli ehaiges dommp Ivithig tee meaminy and éoqpivaatecingelof the
receive bursts duringthe active call conprises:
appeidedispimparerieieedodde b ambicedtheraist frane in a radio
bl ock; determ ning whether the first frane contains
speech; and if the first franme does not contain
speech, turning the receiver off for one or nore
subsequent franmes in the radi o bl ock.
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4. The nmethod of claim3 further conprising swtching
fromthe discontinuous reception of 5bursts node of
operation to the normal receive node of operation if
the first franme in the radi o bl ock contains speech. 5.
The nmethod of claim1l wherein the indicator frame
conprises a Silence Insertion Descriptor frane, and
wherei n di sabling the recdlbAMSf or sel ected receive
bursts during the 10active call conprises turning the
1. A netimid/fer a addeivieoof reheivisg lseotisdiurieg en retiveuradt the method comprising:
responsive to detecting the Silence Insertion
daéenting ph end of sreived sp&echAiwing eh estvecwineudlidat | on

devi ce conpri si ng: a receiver configured to
r edeteviingsgreiadibater amk sndicatiag that meemptegeiryds notdeandonitiimgyspeech
an l1l5active voice call; and a controller configured

signale; detect an end of the received speech signals
during the active voice call by detecting a first
Jigablieg themecakrfforaamtedietdieceive hgrstshring theeadttve cphiraspongive to
not transmtting speech signals; switch the receiver
detettingdpeead ef tha recalNesicgpeecmuous recepti on of bursts node
during the 20active call responsive to detecting the
detetting atsheat ofeeedivestbpspele dhrirg thaaktve chdlitbyct a start of
recei ved speech signals during the active call by:
enatliling thehreceiverdorvafirst eceive diuvad ofa geraivediradia bfdck e receive
burst of a received radi o bl ock; decoding the signals
signalgicei ved in the first burst to produce decoded
signals; and determ ni ng whet her the decoded signals
ar ee®digdhe sdagival sidnalsdetavad initingfir2bivret thearoduve decoded signals;
decoded signals include an identifier transmtted by a
r edietermipiag wiethed éhd decoted sigdals incduderan igelifier ttAngrhitied by the
speech signals; swtch the receiver on for
remadel bardridentica woedivate e steg of thetdpeecresighaled radi o bl ock
to receive the speech signals if the indicator is
epablmrthe repgiyer for subsequent receive bursts in the radio block to receive the

speech signals if the indicator is present; and
disabling the receiver for the remaining receive bursts in the radio block if the indicator is

not present.

2. The method of claim 1 wherein disabling a receiver for selected receive bursts during the
active call comprises switching the receiver from a normal receive mode of operation to a
discontinuous reception of bursts mode of operation if there are no speech signals being

received.

3. The method of claim 2 wherein disabling a receiver for selected receive bursts during the
active call comprises:
turning the receiver on for a first frame in a radio block;

determining whether the first frame contains speech; and
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switch the receiver off for the remaining receive
bursts in the radio block if the indicator is not
present. 7. The device of claim®6 wherein the
controller is configured to switch the receiver to a
ifde §sdfmbémnadoes notemafin speesh, townigg the meckiveo off dprerratdrompre
by: turning the receiver on for a first frane in a
r aslisetplant kamdetretheiradindplosket her the first frane
contai ns speech signals; and turning the receiver off
for one or nore subsequent franes in the radi o bl ock
if the first frane does not contain speech signals. 10

4. THe. méthed deslaioe3 afrithel edmprisingaviehimgtftoen thertisoohtimrous seception of
configured to switch the receiver fromthe

5  burs@irsauendfiopation tetheptormal refeitrumstis ohokealixn ibiverfastifametio the

the normal receive node of operation if the first

radid blackecanteitshepeeaki o bl ock cont ai ns speech. 159. The
device of claim®6 wherein the controller is configured
to swtch the receiver to the discontinuous reception
of bursts node of operation during the active voice

5. Treahkthby of claini hgyhetein thededivator fodfrfie Eompriseisecdithce drsertipo
bursts if there are no speech signals being received.

Desctiptor Aamet hodlwbéretrr disshiing thewgcsipedohsalégedreselvaviunggs during the
control information during an active 20voice call, the

10  activerethoohprisep tirsingghe gemeseadff fog tensealedeéed etceiveibudite eesipagsive to

an end of speech blocks being transmtted to a renote

detedtimgitioe Stkncengseatioraldesoriptordiace. cal | ; transmitting the
indicator in a first radio block to swtch the renote
device to operate in a discontinuous reception of
bursts node of operation while engaged in the active

6. A 2beloseorcralihicatipendavitel qognpaimingdent i fier indicating a
start of the speech blocks for transm ssion to the
arrepgiver odefigwed taanedeive speech signals in a normal receive mode during an

15 active voice call; and
a controller configured to:
detect an end of the received speech signals during the active voice call by detecting
a first predetermined frame indicating that a remote party is not transmitting speech signals;
switch the receiver to operate in a discontinuous reception of bursts mode during the
20  active call responsive to detecting the end of the received speech signals;
detect a start of received speech signals during the active call by:
enabling the receiver to receive signals in a first burst of a received radio block;
decoding the signals received in the first burst to produce decoded signals; and
determining whether the decoded signals are speech signals by determining
25  whether the decoded signals include an identifier transmitted by a remote party’s device to
indicate the start of the speech signals;
switch the receiver on for subsequent receive bursts in the received radio block to

receive the speech signals if the indicator is present; and
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interleaving the identifier with encoded speech into a
first frame of a second radio block for transm ssion
to the renote device. 11. The nethod of claim 10
wherein the indicator conprises a silence descriptor.
5 swih thaecasdehoff fafthe temiainidg ratdede diurstg)eribe sadinloahif the
identifier conprises concatenating an Mbit value N
indicatomgsnat@rgseotiuce an i dentifier having a predetern ned
bit length responsive to detecting a user's speech.
1013 A wirel ess conmuni cati on device conprising: a
controller configured to: generate an indicator
7. Thendivicgtaf eira e véredeio thes padoleris oerifigubesi tagwitelatiemieceieet to a
to a renote device during an active voice call
discqgdineous receptionaé htiisfs mpdé ntibesadtiondpya start of the
speech bl ocks for transm ssion to the 15renote device;
tanmihgi the exdeyarv en {dne firgldranef inex radiotdioadkncoded speech into
a first frane of a second radi o bl ock; and a
deteaméning weetherathe ifigall frechetaontains speeth sigsarstandhe
indicator in a first radio block to swtch the renote
tareirigdke tezebpeofbfoe ona oamiel sgsenténidaossrie thepaiiorblagk if the first
bursts node of operation while engaged in the active

voframe dags$ notaoedtain spesehtsignhs. second radi o bl ock to the
renote device. 14. The device of claim 13 wherein the

i ndi cator conprises a silence descriptor. 25

8. The device of claim 7 wherein the controller is configured to switch the receiver from the
discontinuous reception of bursts mode of operation to the normal receive mode of operation

if the first frame in the radio block contains speech.

9. The device of claim 6 wherein the controller is configured to switch the receiver to the
discontinuous reception of bursts mode of operation during the active voice call by turning

the receiver off for selected receive bursts if there are no speech signals being received.

10. A method of transmitting speech signals having control information during an active

voice call, the method comprising:

generating an indicator indicating an end of speech blocks being transmitted to a remote

device during an active voice call;

transmitting the indicator in a first radio block to switch the remote device to operate in a
discontinuous reception of bursts mode of operation while engaged in the active

voice call;

generating an identifier indicating a start of the speech blocks for transmission to the

remote device; and
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15. The device of claim 13 wherein the controller is
further configured to concatenate an Mbit value N

times to produce the identifier having a predeterm ned

bit length responsive to detecting a user's speech.
interleaving the identifier with encoded speech into a first frame of a second radio block

for transmission to the remote device.

11. The method of claim 10 wherein the indicator comprises a silence descriptor.

12. The method of claim 10 wherein generating an identifier comprises concatenating an M-
bit value N times to produce an identifier having a predetermined bit length responsive to

detecting a user’s speech.

13. A wireless communication device comprising:
a controller configured to:
generate an indicator indicating an end of speech blocks being transmitted to a
remote device during an active voice call;
generate an identifier indicating a start of the speech blocks for transmission to the

remote device; and
interleave the identifier with encoded speech into a first frame of a second radio
block; and

a transmitter configured to:
transmit the indicator in a first radio block to switch the remote device to operate in a
discontinuous reception of bursts mode of operation while engaged in the active
voice call; and

transmit the second radio block to the remote device.

14. The device of claim 13 wherein the indicator comprises a silence descriptor.

15. The device of claim 13 wherein the controller is further configured to concatenate an M-
bit value N times to produce the identifier having a predetermined bit length responsive to

detecting a user’s speech.
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