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DI SCONTI NUOUS RECEPTI ON OF BURSTS FOR VO CE CALLS
TECHNI CAL FI ELD The present invention rel ates

w@emwenadshey to wirel ess commruni cati on devi ces, BCTEP2009/052202
particularly to wireless comuni cati on devices
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ti t ] j St i [y, thi
e ettt TorTRERARIE FEH OS2 1Y o cee
d ch bl e batt \ )
Eﬁ?eéese hyentign o P&?%?eaal'x RSk R e dewrs, and
user evice remaj ned on .thro

t - :
part'cv'af'w e ST Tcaten eV ce ST aBER S Baaioai rapuous

even though a user would either speak
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i ncreased power draw required users to recharge their
batteries nore often thereby decreasing talk tine. In
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undesirably interfered with nearby receivers.

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. Turning 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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speech channels, the DIX node is defined in 3GPP TS
46.081 (V6.0.0) entitled"D scontinuous Transm ssion

W@ DD¥2480¢ Enhanced Full Rate (EFR) speech tr aPET/EP2009/052202
channel s (Rel ease 6)," and dated Decenber 2004. The
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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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power when there are no signals to receive. A
transmtting nobile termnal nmay al so assist a
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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 received 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 enbodi nent of the
W@e@gaMsos nvention. Figure 7 is a flow di agr anPCT/EP2009/052202

illustrating a wireless communi cati on devi ce operating
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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 switches 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. Inthe 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
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receiver "off" for selected receive bursts when there

are no speech signals to receive (i.e., the renote
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type of wireless communication device. It also should be understood that the architectural
details of the wireless communications device 10 and the particular circuit elements
incorporated therein may vary according to its intended use. Additionally, the illustrated
mobile terminal 10 comprises a device capable of operating in a Discontinuous Transmission
(DTX) mode. As is known in the art, DTX mode is an operating mode in which a mobile
terminal conserves battery power by turning it's transmitter off when the user is listening to a
remote party during active call.

Mobile 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,

5
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type of wrel ess conmuni cation device. It also should
be understood that the architectural details of the
waweehzs86 conmuni cati ons device 10 and t he parPCTEP2NI/052202
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transcﬂ"ﬁﬁsmtter 20 and the receiver 22 are illustrat ed
onent s;, however
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e B BB BT e R SRR 1 b
decoc} ing 2 %%%Im\éeembodlments the baseband control circuit 24 may also perform the
speech decoding on the received signals (and/or speech encoding on transmitted signals).
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

6



10

15

20

25

Generally, a received signal passes fromthe receiver

22 to the baseband control circuit 24 for denodul ation
warpwdasoedi ng, and then to the speech codec 18PEDEP2009/052202

speech decodi ng. In sonme enbodi nents, the baseband
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circuit-switched services, such as voice services, fax services, or other data services.

Generally, when two parties wish to speak with each other, a traffic channel is
established to carry the voice traffic. With GSM networks, such as network 10, a voice call
uses a 26-multiframe structure 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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speech to receive.

According to the present invention, the mobile terminal 10 operates in both a normal
receive mode and a DRX-B mode while engaged in an active voice call with a remote party.
The mobile terminal 10 enters the normal receive mode when the user is listening to the
remote party speak. Particularly, the mobile terminal 10 turns its receiver “on” for all receive
bursts 68 in each frame 66 of the received radio blocks 62 to receive speech signals
transmitted by the remote party (e.g., Figure 4A). The mobile terminal enters the DRX-B
mode when there are no speech signals to receive, such as when the remote party has

ceased speaking. In the DRX-B mode, the mobile terminal turns its receiver “on” for the first
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during idle node when the nobile termnal is not
engaged in an active voice call. There is no anal ogous
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e ter
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recel\}?ar 55 Yh ang off a?ﬁﬁe appropriate times during an active voice call to enter and leave
the DRX-B mode. Additionally, turning the receiver 22 off reduces the chance that the
mobile terminal 10 will incorrectly decode a DTX frame as a speech frame.

Figure 5 illustrates operation of the mobile terminal 10 in a normal receive mode
according to one embodiment of the present invention. While in the normal receive mode of
operation illustrated generally by the numeral 80, mobile terminal 10 monitors the received
radio blocks 62. When the mobile terminal 10 detects speech signals (box 82), the mobile

terminal 10 remains in the normal receive mode by leaving 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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o bl ety B e rtﬁﬁ%%mgel spatlc o o Del e t%n e dAguLenter the
orx-b et st s e B4R DEFH R 4o I Tl {ohs BkRown in
the af TS ER ke BR 7R eC'4'%8%&'%%%&0haz?@fsféc?%e%cfﬁ”{?&ﬁ%hedlo
plocks 52 4P BG Bl ha sBedanDiossk /4 MBS RSl 4 Talipfey Stod.
Con@fﬂ%”%)&%ﬁ%ﬁ?%ﬁﬁﬁhﬁq e BT uishatis ST e T2TR GEné AR gemtor

eech ipgure. 5 illustrat

noise o W30S Brr ST YR R TE bl SANOHY e ieHRS FiRapRX 8 mode in
MW e N T e
actvi BEfePlor (A idfe iGean e Soado Pbieel Bec Mt eeocks

( %&W%‘Zr",us{f‘%ss R e T S R e
accord o5 SRESHdbal G e Rsed TuiehiRn i i LR T e Rodan
operai'ﬁfﬂ’nﬁwg{eﬁfgke?ﬁ%‘ﬁgBvﬂfq?n%?%ﬁf%b'ﬂ'zei@&& 3o RGeS g eceiver 22
o fé‘{ﬁ@ 0 S B 0

P B AR  I0LoB RBTBBAALEE: 430l e o v

DRX- i : eﬁ Je sreehts oSt &ie RRbq Rubinel LFkEUop fpegr ot for he
remaihiBoRcae T Ogae I A @maancéeﬁgﬂ e AR 82 e bl dppoect
is deteCQec? htovv%vérameomobile terminal 10 disables the DRX-B mode and switches back to
operating in the normal receive mode (box 98) as previously described.

The present invention may detect the beginning of transmitted speech blocks 74 in
any of a variety of ways. Fig. 8A illustrates one exemplary method 94 for detecting the end
of speech at the receiver. As shown in Figure 8A, the controller 16 detects speech based on
measurements, such as power measurements, performed on the received data. With this
embodiment, the controller 16 performs the measurements at the burst level rather than at a
block level, as is conventional. The controller 16 demodulates the data received 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
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bl ocks 62 after the end of the speech bl ocks 74 and
the end of a "hangover" period. Conventionally, the

WO eweinwdsng nobil e term nal uses the SID franme FQI/EPR2009/052202
generate confort noise. Wth the present invention,

timing %ﬁ-ﬁ%ﬁgf ?%'ﬁtepé%: ﬁﬂﬁé%@% e Ay S8 el Girerr ey 1 miobile
termin ARy TaEo G spatd e e TR RoR i b e TR bt eve
meas RGN IEAE Aot REerE %ﬁbt‘?ﬁ@?@“ﬁﬁ%%ﬁ’eﬁ@?aﬁ"ﬁrwﬁ gl e
recei a2 %%&'%f W@E%%vgﬂﬁ%ﬁerﬁgﬁgr” b B lohor L AP} dhsurenents

e rec

indicagihal e spasch i Gof by faebleVBS bonttyibt ISt et SopltSl sionai to
switct o8 TEeghes 32 SR 30 B Femd fne et by BB ibean U Sraihg TpvA

box 94 is in the DRX-B node. |f

frame§f§6§%§§§ﬂ ﬁ%cea@fjé%ij 88”0?@.? mobil e terminal 10 turns

6 e o458 Gt Pl st o Bt B Rk bt SVt & retiable
h h
deterigfinn & 14 EXR0b LS er e B el exainies Whpe hEauapgy and
1 th d
t'mmgp%rar? G W”%Eestﬁ? plEsaned ek LGt AoRRn By ht?é(taé% fess
reIiabnge 8°r\'fglilqn§t 6? \ghy%ve mfgr%tgrg%eﬁ%e%rgtq?%s?eég 'gﬁege ore, |n Xnother

embofi i s i 9”99@5 g%?f SR '?ettﬁsmga'nkOf@ﬁﬂsPe@%a
oRx-B1dTHS, ER6CE ??rﬁ? zﬁangﬁeﬁiﬁor"%%%??ﬁév;ﬁ’qﬁwﬁ*e BiRa 10
operah%@dﬁgﬁﬁﬁ{ A e havrSRRune tabiiey 2 RE P TEvel BSapcp dgtagtion at

S coni ntional. The controller 16

the rea%'WBQ Oﬁgé rmq@l ta received in the receive burst 68a

T? bRy el e b“hséf%é‘rs#%a%ﬁnﬁéﬁ’%%@ﬁ b 5k at the
receihars arynar o BB P bRl 67 BT dalp receiv

h whet h al i )
in RX pARR A8 I igBE ol ﬁ%r&?bs RS s bBvioudly
enen

descrbiditex' {og) p Entittoer Yo te N BRRRGRE Wibirel HedBhcydd Bt o8

contal%iea %%ﬁxﬁﬂ% frame 76 (Figure 8C) (box 110). If the burst level measurements
indicate that a DRX-B ID frame 76 is present, the controller 16 can determine that speech
blocks 74 are being received and turn the receiver 22 “on.” If the burst measurements
indicate that a DRX-B ID frame 76 is not present, the controller 16 can determine that no
speech blocks 74 are being received, and generate a control signal to switch the receiver 22
“off” for the remaining RX bursts 68b-68d of a received radio block 62. As previously
described, the mobile terminal 10 will disable the normal receive mode and enter the DRX-B

mode upon detecting the SID frame 72.
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receiver 22, but instead, will |eave the receiver 22
turned "on." |If the burst neasurenents indicate that

Wa b@ospsech is not being received, the contr ol PEI/ERB09/052202
generates a control signal to switch the receiver 22

- Btansiline Boals el Broneddlos DEbF BB hererd st detects
Spee°?ﬁ@%wﬁégyaﬂﬂp'ﬂﬁﬁt B oA SRt RhF %éﬁeﬁ%?%iﬂ@b%w D
f
when fi2Ee, oleels ol HARERoRPe AL Eera srabedimént E@ntfﬂl'@“&%@efa@s

t hey .are

tne DFk 7 BERECorcaleBalint o RS VNS o RIS o places he
orx-b T Gip R BaBrtarte £ gure @%ﬂﬁ%%@hg% (RN beeiging of the
speecie 71 ByarRaneys irg e S ropl BRENRLIE i ng <

Rt S0 Purrala ARG 0P, metrbl el By afish < pathiting mobil
termiaf § e 3o 8hueh 1 OERFL GanF2b rosefd Tl Paatiene Forkie
S Y A H%err%'%%eé&f%&ﬁ?éqe Lt tspa§¢*5§°§<8 140,
wnengf Sonfilloe o Abing HpaHeAPE HaE Ep Rl 30 B delePl R Bapeec
microp e PLOb Pt ! GEACEISR AL SIS BB B e 1D 142 (box
124). (A B Hatedl Thrgkeo s TP viieob T e @@ééfﬁ%gf&gaﬁng
an b BB P48 N Ao I N PR s o 4fF Sooefh g feaving
R i e Rl O C i
ook 41 128 o5 mepse PR ff?qé‘g% @iﬁ?ef'béfeﬂfszﬁw spgaR su-
block /2 d?f?%%%ﬁﬁﬁé oS8 A e tRrRehBIS FER i o g urst 70
o the@“ﬁ&.@%ﬁamsaiﬁ%a%?é%w 5 Bl ?%?f\@ SR FigbrE-10, the firt
TDMA}A{@%%}]EE%-@@{#%&% ‘/?{:tagﬁ A s LIERE Y s3I Ba'sBeech.
The remaining frames 78 in the speech blocks 74 also carry speech. The speech blocks 74,
including the DRX-B ID frame 76, are then transmitted to the receiving mobile terminal 10
(box 130).

Interleaving the DRX-B ID 142 with speech for transmission to the receiving mobile
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
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speech that wll be transmtted. For exanple,

controller 16 may generate the DRX-B ID when it first
waleioeae4806peech at m crophone 30. |In one enbodPGERP2009/052202

controller 16 generates the DRX-B I D by concatenating

aiso bR honfigyec Ty sthe S SERsc st Pclinsd Siitohoed A it and
asM Pl el bl dhe o ivenliSh REY be dePthdly bl $B8Sen
codecaifibds 23R Rate PARRC| fave AR o Ra RiR AR
Rate, AN ARRLE HEbRRE t%'ﬁafsga%rhagéﬁﬁ?ﬁ%fﬂ”ﬁ% §fr*'%t4~?t8d et
netwopfRc SFeIe. ThIGe o e AL USEE HASH SR NDT A% DG g auality and
robUSfﬂeé? 8{3@89{8'09,6*61%3%%& ShSFrig S SRSE M’I‘F%ﬁ’e@ﬁﬁ Hh?GPP
TS 26 (4D ik 'E%GEW e?ecfibﬁééc(@ﬁa?rsf%gseﬂéfs%ps!%e%a

ﬁb% T o S - A O@Wée@ﬁaeswveen asM
CodeCFP?ta AR Ebdebor TR0 i SRR B e Bl S AR Frelllses the
SID frﬁwa?’Wémbﬁ%Wegd%@@ﬁﬁ@%'ﬁgeﬁaﬁwh (R uges a frst SID
rame RAZS hebats, PEen G B SRECH FIRES Sotie hRaLY 1?09%9 H e Sends
the STBRESHESHERAT EyitaohEl) ﬁ@e%sﬁ%a@?%ﬁ%%ﬁeu@%*e famzzby fug AR,
the gl tafrg ﬂ%'%xageLe%?rotﬁﬁ?%E h%'f%%e&%@ i Sty 48 Tame
72, ?\E@ﬁtﬁﬁﬁﬁé’tﬁ‘é?9€tﬁd'?b? Sl h&%éft'e?feeﬁa'%% [ B R Bl osa
of theyfist TENEA kame BegPE s MRt PE@&%@%@A% {45 TREFERE fy the R
burst é% @f eﬁﬁﬁdﬁlai%'%bﬁﬁﬁ‘%?wlebeﬂ b RrihiTest) é%t%ff A"
previeRiiye O HeRe i SR fﬁadqﬁsﬁw e dodl fgﬁwes at the burst

level torge e?r%tljnce wher{ﬁer speec% is elng reggi\llen ¥ Itl]Oe sgé(ecﬁtls gilgtectecgil qﬁe 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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structure. The previous enbodi nents di scuss the

present invention in terns of a GSMfull rate speech
worpee/124d00ever, this is for illustrative purpoBEFER2Y052202

The present invention mayal so be enpl oyed with other

B\ SRt e DGR (TR ey FRIINGE] 148.
his windPBee g i B R RRR e BREE 2tk Bl pusrigaving as
previdi§l SRC bt o TR AteR g MebLHE At Redt fgr the
acciiRf st RRE of Be bR MR i (111l BBS N Shaldketo the
ONSECloptatds 8 e bed by M ACT P SRR - AV speeat OoDEC. |

skilled in, the

| de i pti | [)." Th
 De R e R B i bl Be Shizied oUT Froieh s e
speci(Eal e 1 e Pl onf ReRTTio FOIY 8StrLs TGS BNy o g ivention.
The pfdsen 9 ienets e foeonaeat Al Fspizo s, sh EENaATA Y

.end of, the speech .si s, during the active voice
restrighie; dnd gl $halderCayido Bitfiaag msatilo pRT sAUNRIERSY TENGR P (e,
speech franes in SID Update frame 72b. Wth AMR the
apperiBiciams B AP CU S FOPRERT DEtie. DR B mode unt |
receiving the SID Update frane 72b. As with GSM the
controller 16 swtches the receiver 22 "on" for the
first RX burst 68a of the first TDVA frame 66a upon
recei pt of the SID update frane 72b. The data in the
RX burst 68a is denodul ated, and neasurenents are
perforned to detect speech. As previously described,
the nobile term nal 10 nmay eval uate the received
frames at the burst |level to determ ne whether speech
IS being received. If no speech is detected, the
controller 16 at the receiving nobile termnal 10 w |
enter the DRX-B node by switching the receiver 22
"of f" for the 2nd , 3rd , and 4th RX bursts 68b-68d in
their correspondi ng frames 66b-66d. Another difference
bet ween GSM based enbodi nents and AMR- based
enbodi ments is in the placenent and generation of the
DRX-B I D 142. As seen in Figure

14



10

15

20

25

12, AMR al ready uses an ONSET frame i nmedi ately ahead
of the speech franes. Therefore, the present invention
WO paoentsseses the DRX-B I D 142 into the first TEBNVXEP20891€52202
of block 74 just before the ONSET 148, and the encoded
speech 140 into the subse frames 78. This allows
the sane burst-level spee ection as previously
bed .wi t hout, chan mat of the ONSET
A ”163'305 %ftr?cr'i@a%?'seg'stdii@niafa A eal o Bt ne
me 76.1n ano her enb ment, the DRX-B ID
mrw 8 R AR PR Y R 2ERGRY I S voul d

.place the DRX-B | D 142 at b- bl ock, and thus,
d'%@? i r?‘fﬁ“eeﬂf%fe?\? eﬁbedarsciir%Srra%sqeuyna e 51 o S5RRtRye to
m@ { t elimnate the need for the
biefiinsniap PR Zh B Eeist SaSbhe DRC B 1D 1 ame 76, 1t
woul d al so require changes to the ONSET format as
prescribed by the 3GPP standard. The present invention
C be carried out.in
2T ﬁ%ﬁ‘é’gs“é&@ Rl SEeblri ik fPiaS%iﬁtﬁ@'ar%:%rs&grs{t? fying the
essentia racterisg i.nvent,i
active ggﬂtp I%%% cﬂgg?@e [ECEIVET T a&%@p SF%ide qugloFoperation toa
. ects rati,ve,and not. restrictive .
discoffERGE tE2e i o) BTt iad R SRaliibhER e foipapehigndts being
.range of the appended clainms are intended to be
'ecewgabraced therein. CLAIMS 1. A nethod of receiving
signals during an active call, the nmethod conpri sing:
detecting an end of received speech during an active
v0| cal]: and di.sabljng a receiyver r . sel ected :
5. T Biefigd plaim At Apebif SiskPUE! Epereed Bnbe i during the
%%ﬁectin the end of the received speech. 2. The
active Loyl cgP 8 ¢l ai m 1 wherein disabling a receiver for

ted recej ebtu ts durin eactive cal |
tuwwptﬁ%%%ewswlir. e A M fed e L roroml recei ve
oo wiREe iﬂeﬁﬁeﬁr%ma ot St oot on of

l.s bej d. 3. .of i 2
it frdre frﬁ"treiogginiOﬁégthg'ﬁse%%h R Tl eV 1t Bk ey more

blélirilg’ste%ugnt frarrlrges in ?he radio block.

4. The method of claim 3 further comprising switching 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.
5. The method of claim 1 wherein detecting an end of received speech during an active

voice call comprises detecting an indicator frame indicating that the remote party is not

transmitting speech signals.
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active call conprises: turning the receiver on for a
first frame in a radi o bl ock; determ ning whether the

wo poogti248p@nme cont ai ns speech; and if the firstPET/EP®09/052202
does not contain speech, turning the receiver off for

o ThaevioelE” BB VRN S nPRAC Fa%gﬁbfwﬁgé%gé SigheBiseglon
ception, o

Descr %ér#%ﬁdl Sran ] H t'?:l&gt CYL e{ygr%agleﬂpat%@v&%%ﬁs dfmng the

actve ca@ioﬁ%qffth?nﬁ?‘é’q ot Bf 4P BE BB it TPl Eeponsive to

deteclif B kg LR r et arSPFAtE | ndi cat i ng chat the -
renote party is not transmtting speech signals.6. The

nmet hod of claim5 wherein the indicator frane
lrﬁbece Insertion Descriptor frane, and

7. Th%\ﬂ’%pr? gkagﬁg:fﬁ‘ "CREOPIULE ver for sel ected receive
IqteBh eteth et ptke et Fufe e 8B B ot e 0
oraBURF PR reine direach of Bbabcivausticts 'pﬁﬁr;‘fé beipga e responsive

it Borginddne SB L ePedh el sl f ng the recel ver for
each of the receive burst slots during the active call

responsi ve to detecting the start of the received
8. T B af St Sﬂﬁéﬁgﬂ?ﬁﬂ@g?@%@s&e%‘fé%eé@?fiﬁei‘%&sw?#éps?S'ots
during, 88 28 S0 PP G e o ST e potareL el ey Bperation
0. be received. 9. The nethod of cIa|m7

iftherﬁﬁgélgqqgchgtgggllslt% CLEEFt of received speech during

the active call conprises: enabling the receiver for a
first receive burst of a received radio block to

9. Ther r%ceﬁ{od of cfaﬁ#? WSHereln detecting a start of received speech during the active call

comprises:
enabling the receiver for a first receive burst of a received radio block to receive signals;
decoding the received signals received in the first burst to produce decoded signals; and

determining whether the decoded signals are speech signals.

10. The method of claim 9 wherein determining whether the decoded signals are speech
signals comprises:
determining whether the decoded signals include an identifier transmitted by the remote
party’s device to indicate the start of the speech signals;
switching the receiver on for subsequent receive bursts in the radio block to receive the
speech signals if the indicator is present; and
switching the receiver off for the remaining receive bursts in the radio block if the

indicator is not present.
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decodi ng the received signals received in the first
burst to produce decoded signals; and determ ning
wab@bh2480é he decoded signals are speech si gnal BCT/ER2009/052202
The et hod of claim9 wherein determ ning whether the
cpded si é‘f are.speech. signals conprises:

d
11. A&vzfa%Fﬁf:ﬂm GVicHRMIE09ed S| gnal s include an
th t d L
a 'f%‘f&'i"% Lo 30 e Perh SRR EhGRE ot fignd &

he. recelveq on, for subsequent receive bursts in the
ré‘a'i'vg ‘@I'C@c‘?? t3% ecei ve the speech signals if the

%ﬁoﬁator resent and switching the receiver off
%rcopg%[e |chg receive bursts in the radlo bl ock i f

t
¢ SRS %fﬁhei%ﬁgﬁvsd ??Bﬁ%?\ Yol odinduhE iR V8l9ﬁf°ia5'uﬁ“é"d
dawtﬁbt%lg\ég%es %gr? élig\lqlcgn %érrre?clceﬁi $rg$f| t&rsts mode during the

configure n.en rece

= oraaeE Bk edoshie B cpPiouR ool e SERIA LSRR Solar

receiver to operate in a discontinuous reception of

bursts node during the active call responsive to
ei.ved .s h Si

o AR T B 4 G0 RSB oo
discoriBBalt 5P BUSEMRURS BTBIATEE T on byt & urni ng the
di o bl ock
tuwgeﬁhﬁ?%%‘ﬂvgeraﬂ&rﬁefﬁr%ff?éﬂ? reeldbi Contai ne. speech
| t ff f
M R
tuwnﬁsfgﬁeei&e??e}{é?@qwﬁa# e Sicsmgr Bnrries b e G e s
ch, t he | ver fromthe discontinuous reception
O¥Mag1lerd§fe§n %‘F SBRAAIER to the normal receive mode

of

13. The device of claim 12 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.

14. The device of claim 11 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.
15. The device of claim 14 wherein the controller is configured to detect the 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.
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operation if the first frame in the radi o bl ock
contains speech. 14. The device of claim 11l wherein
w0 b@aoisvé ol l er is configured to switch the reRP€i/ERI009/052202
t he di scontinuous reception of bursts node of
ndur| t he acti ev0|ce cal |, by turning the

t
16. TREGAL Ysii 11 Ghekalf 1S capiBISs SaGiitec® t U her s re

b d f
oot RSOk B e s efeh GERR B SEIES Medlim b aPLd 1o ©
svsfltrqb %é%lﬁtclélge &(gg g{ﬁhrfor%%ﬁ&g%llgg m%ﬁgeggpé’r:agc?nare%ponuswe 8 detecting
d f di cat t hat t t
U TeLnlheePeni AR o onal's. 16, The device of

claim 11l wherein the controller is configured to:
detect a start of received speech si gnal s during the

17. TRE R ¢ 2laun /B ihsTih e e Pudr T fonfiBlisse Sobh &*%ereceiver back to
the niR6 RG0E niats PR ARLoUY RSS2 I Ruping e ret8Rer on for

fi ) . back to th |
each G BNt PV s ePubd GG RRE o paC ket Pve cal by

turning the receiver on for each of the receive bursts
in a received radio block. 18. The device of claim16

18. Tz %r@%gqftvcga“ﬁ%@{ﬁ% S Bis R de BElREF 2 sl Eceives
eiver to receive signals in a first
speecglﬁgor{als cﬂ”ggi@%%ﬁ: ng:aﬁ B%i o bl ock decodi ng the signals

| st

B f & Teddly S s v it sTh at sg'ﬁ% By §f SESRREd " hioels
T 18
d%Cﬂﬁmg%Lﬁe 7 n?ﬁ%%%%yew@?émziaﬁ? 19 viged Z‘i & ferRo ORI,
FETRE W PrEeRke e P S MR S ot 11 22

transmtted by a renote party's device to indicate the
start of the speech si gnal s. 20. The device of claim
19 wher ntr further caonfigured t
19. T g G rbih dBaibhen e qaswrolinith @Hied‘*ggs%v@mﬁdv@es@er the
recei veq] r.adi o

decod;@gsm qr? SPREC |Srmaésal?yoﬁj§?r§n élﬁgr gﬁﬁle\rlﬁ]%cpecoagc? S|gnals include an

identifier transmitted by a remote party’s device to indicate the start of the speech signals.

20. The device of claim 19 wherein the controller is further configured to:
switch the receiver on for subsequent receive bursts in the received radio block to
receive the speech signals if the indicator is present; and
switch the receiver off for the remaining receive bursts in the radio block if the indicator is

not present.
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switch the receiver off for the remaining receive

bursts in the radio block if the indicator is not
wee@samso® 1. A nethod of transmitting speech BCTYRR1089/052202

havi ng control information during an active voice

call, the ne di.cat or

21. AR Ry SRR pegrh Sgast ey B ERL e g e Adked 1 Chetive

. to renpt e devi.ce during an active voice call; and
VO'Cef’?l_!aﬁ%erﬁn?nﬁﬁoﬁ§°m‘?gs'lqﬁdi cator in a first radio block to

O B B0 B P Qe e rErof SR Er et B e Bl Fremote

t he .act,ive voi ce call. %2. The nethod of claim2 1
BYIES AUTNRe Ve XP'SP @G A3 ses a sil ence descriptor.

met ho

s Sl PRNIEb Bk s SOTR B e pors
SOESH ol USSR 5

identif%er conpri ses concatenating an Mit value N

t I'AEE Cf produce an identifier having a predeterm ned
bit I ength responsive to detecting a user's speech.
25. The nethod of claim 23 further conprising mappi ng
the jdentifier into.a subblock of a first encode

22. Tig BRkPSR! Bt 2 Berbi LR A TR Ben B e SeRp ey
second radi o bl ock for transm ssion to the renote
device. 26. The nethod of claim23 further conprising
i nterl eayin jdentifier with encoded eech into a

23. T 1 fhos By " ribBE SimPrslla SPrisToER =B F0enaT oy Paralry st of
cQ icatipn devi.ce, conprising:. a controller

the SERY PREFCA’ [ o GaREp Al RrE T REEXESr 1 ndi cating an end
of speech bl ocks being transmtted to a renote device
during an active voice call; and a transmtter

24 i Bl 5 Eaind 24 WA Lot St e e bfatiseh CBiodidtaiig an -
n of .bursts eg[ﬁa'tion

15 bit va%?\r@'ﬂ%% g%géuqrefgcnﬁﬁ%@g{ pg)/én%pr ge%grﬁﬁegfbit?gng esponsive to

detecting a user’s speech.

10

25. The method of claim 23 further comprising mapping the identifier into a subblock of a first
encoded signal block, and interleaving the subblock into a second radio block for

20 transmission to the remote device.

26. The method of claim 23 further comprising interleaving the identifier with encoded

speech into a first frame of a second radio block.
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28. The device of claim 27 wherein the indicator
conprises a silence descriptor. 29. The device of
W@ L@pie@¥c wherein the controller is further copdT/geR0ee052202
to generate an identifier indicating a start of the
ocks {or transm ssion to the renote device.

271. A@%ee?ﬁgorag\vp@@ iQf} depvick; SRS SRder ei n the controller is
{ dt at It .
a ?f?fﬁ@ﬂewnﬁwaﬁ e Soneee B EHE s%mganaerav@&mwﬂ%ﬁ being
ﬂg resrﬁqnsn v.e tdo det ect, n a usE speech. 3
1”33%' diA 3 EeTBgte deyich E@‘%’é?@"ﬁ P& CBbA ol T er is
Lrurt y co # o? gegs%}iggggﬁ eté{ﬁrﬁ?ﬂb&{t'&% o} l)@ﬁlatoaswitch the remote
t bbl ock t I
{ Pt a%q%aﬂeffba?*ﬁsOf?@Hsv%re%ssﬁ@ 51 Ba5eS 3R gPosstdtdstwnite
e the controller is further configured
sngﬁﬂe&'ﬁ‘ﬁ%&c'{f%@'%sﬁ |f| er with encoded speech into
a first frane of a second radi o bl ock.

28. The device of claim 27 wherein the indicator comprises a silence descriptor.

29. The device of claim 27 wherein the controller is further configured to generate an

identifier indicating a start of the speech blocks for transmission to the remote device.

30. The device of claim 29 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.
31. The device of claim 29 wherein the controller is further configured to map the identifier
into a subblock of a first encoded signal block, and interleave the subblock into a second

radio block for transmission to the remote device.

32. The device of claim 29 wherein the controller is further configured to interleave the

identifier with encoded speech into a first frame of a second radio block.
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