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application clains the benefit of U S. Provisional

Patent application Serial No. 60/957,305 entitled

"METHOD AND APPARATUS FOR TRANSM SSION OF CIRCU T

SW TCHED VO CE OVER PACKET SW TCHED NETWORKS' whi ch

was filed August 22, 2007. The entirety of the
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description relates generally to wirel ess

comuni cations, nore particularly to nmethods and

systens to i nprove network performance. 11. Background
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depl oyed to provide various types of comruni cati on;
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(e.g., bandw dth, transmt power, ..). For instance,
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echni ques h as Frequency D vision Miltiplexing
?fﬁml?&ﬂ’?@%i ifgﬁ%BGﬁlCifum pl exing (TDVM, Code Division
Mul ti plexing (CDM, Othogonal Frequency Division

Mul ti pl exing (OFDM, Hi gh S%eed Packet (HSPA, HSPA+),
and ot hers. Mreover, WBAMESROUNRINI cation systens
gan bﬁieﬁi(fsi gned to inplement one or nore standards,

Such as’1S-95, CDMVA2000, |S-856, WCDWVA, TD- SCDMA, and
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and nul tinmedi a data services has grown there now |ies
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Speed Packet Access (HSPA) conmuni cation

syst enms. SUMVARY [ 0004] The follow ng presents a

Hi. npl Bhclegtoandmary of one or nore enbodi nents in order

O8] < POV T SR BRSIRE Gy B ATIRS ) provide various
£28¢ SMRInAh &l c /IR TRMRe, WAL dnd/or data can be provided via such
wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, ...). For instance, a system can use a variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), High Speed Packet (HSPA, HSPA+), and others.
Moreover, wireless communication systems can be designed to implement one or more
standards, such as IS-95, CDMA2000, IS-856, W-CDMA, TD-SCDMA, and the like.
Nevertheless, as the demand for high-rate and multimedia data services has grown there
now lies a challenge in implementing efficient and robust High Speed Packet Access

(HSPA) communication systems.



intended to neither identify key or critical elenents

of all enbodi nents nor delineate the scope of any or
w@bkdovendsedi ments. Its sole purpose is to presePCT/ES2088/074080

concepts of one or nore enbodinments in a sinplified

formas a prelude to the nore detail ed description

that is presented later. [0003] In accordance with one

or nore enbodi nents and correspondi ng di scl osure

t hereof, various aspects are described in connection

with facilitating and/ or effectuating transm ssion of

circuit swtched voice ov swi t ched net wor ks.
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first packet is forwarded into a core circuit switched network, and establishing a

periodic time interval within which to convey subsequent packets originating from the
access terminal.

[0007] Additionally, in accordance with a further aspect of the claimed matter, a
wireless communication apparatus that effectuates transmission of circuit switched
voice over packet switched networks is also disclosed. The wireless communication
apparatus can comprise means for receiving a first packet originating from an access

terminal, means for determining within which hybrid automatic repeat request (HARQ)



packets originating fromthe access termnal. [0008]
I n accordance with a further aspect of the clained
WOoraionee654a Wi rel ess communi cati ons appar at us tP@Er/us2008/074080
includes a nenory that retains instructions related to
receiving a first packet originating froman access
termnal, determining within which hybrid automatic
repeat request (HARQ the first packet is received
ascertaining an anmnount of delay that is applied to the
first packet before the first packet is forwarded into
oA e B Ecbei B, e R Rl A AL BEUORY B R applcd o
gulisequelkdt bpfock ticSirstrpagkarad fongarded intd heo@adess switched network,
termnal, and a processor,. coupled to.the penory,
P@mf%ese%hé&l@& arsToRg tlrr}?slflﬁf@@? Mhin WBich o geitven syligauent

H@dﬁ@fslbri'éﬁlaﬁhg Aof BELOR8TerhFAP9] Moreover, in

accordance wth yet a further aspect of the clained
H9OBEct nmatnt acowlanwmchitine funtheadsisceofithelclammdvamattgy, a wireless
stored. t hereon nmachi ne- execut abl e i.nstructions for:
FURBROCHPTS SPPYELS (AL RSTOCBs PTRECY H {10 WD iiegs elated o
teRERAA ﬁrsﬁpatcﬁémﬁ%iﬁb@mgnfﬁdm Bn Whreshemyinbll detdthbiai@twiehin which
repeat request (HARQ the first packet is received,
bt ausomativgrenent seavgsit(HOR Qlethe first ipagket i ragsptdde ascedaining an
first cke ef or e. fi-rst pa is f.orwanded dnto
bl PR T n? WGP Red Bk EESmRRL i By B8 PRIES thPfaea
s b octieGirchifewittHed méalori dndi g3tabhistiig & PerSsdiy e interval within

subsequent packets originatLQ%@fron1the access .
whichitp gpnvey subssgued packcheiginangdionrtherakesspirrainal,pnd a

i cl.ai y . .
BEEFLIPSE N N a Lt 00 RRREEly el Ay et n
mknmbpﬂgkmgﬁnmmkdations system an apparatus .

BORCL . Shharg o rtar e Secs iPor e iy e
Wiabtb DWHi e Y R1E CheHn® AR £ st RB R d LAY T hc-EHAREb I

the first packet is received, ascertain an anount of
thetragtionk ar: fesciapyy 4 gt pasketheidinatiog fvae kietcdess tormeinalhe

first. packet. is.faorwarded into a core cCi if . SW.tche )
e R RR i MBS ERH AR e Satal Rt ARELD g i E Aithet s
Wobic Bd, taQc GRAMNAY arS RS @A e At lap Ak Bl HpREd B thatikRPadkePBrfore the
the access termnal. The first and subsequent packets

Beph parketisHyypedrdintorh ere ﬂirmﬁbmitqlhﬁd nefvog.jand zstalfishing a
8RS IR B NRSFBRE R Qo s UEF ShASLEBg R o e

saksyteginal is egodeseibsdinber and a ti mestanp.
Theti mest anp generally can be enpl oye

dt
0Pk ent i Rrdhos@eiie Enicsprisacs W%ﬁé@f\{lﬁﬁ GSI?ﬁC"s‘%fdh? Flatipgsksubject

Haﬁ&sd;}ﬁqésju%]is GRS eid bAMESH S RothrhHcdtion® §3Is?e%), ainsdpparatus

gener
comprising: a processor configured to: receive a first packet originating from an access

terminal, determine within which hybrid automatic repeat request (HARQ) the first
packet is received, ascertain an amount of delay that is applied to the first packet before
the first packet is forwarded into a core circuit switched network, and establish a
periodic time interval within which to convey subsequent packets originating from the
access terminal. The first and subsequent packets can be conveyed with or without jitter
utilizing a high speed packet access protocol wherein real time protocol (RTP)

functionality can be provided by carrying a sequence number and a timestamp. The



included in a newy defined packet data convergence
prot ocol (PDCP) protocol data unit (PDU) type that can
WQk®o/02@Esy y an adaptive nmulti-rate (AMR) franeP@ps2008/074080

[0011] To the acconplishment of the foregoing and

rel ated ends, the one or nore enbodi nents conprise the
features hereinafter fully destribed and particularly
pointed out in the clainms. The follow ng description
and the annexed drawi ngs set forth in detail certain
illustrative aspects of the one or nore enbodi nents.
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environment. [0014] FIG 3 1s an illustration of an
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aspects of the subject disclosure. [0016] FIG 5 is a
further illustration of an exanple de-jitter buffer
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v§? packe i tched networks in accordance . with .
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circuit switched voice over packet switched networks in a wireless communication
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[0015] FIG. 4 is an illustration of an example de-jitter buffer that effectuates
transmitting circuit switched voice over packet switched networks in accordance with
various aspects of the subject disclosure.

[0016] FIG. 5 is a further illustration of an example de-jitter buffer that
effectuates transmitting circuit switched voice over packet switched networks in
accordance with various aspects of the claimed disclosure.

[0017] FIG. 6 provide further depiction of an example de-jitter buffer actuates

transmitting circuit switched voice over packet switched networks in accordance with

various aspects of the claimed subject matter.



[0019] FIG 8 is an illustration of an exanple access
termnal that effectuates transmtting circuit

WG MOLEd voi ce over packet switched networ ks PEI/ES2008/074080
wi rel ess comruni cation system [0020] FIG 9 is an
illustration of an exanple systemthat effectuates
transmtting circuit sw tched 3v0i ce over packet
swi tched networks in a wireless conmunication
environment. [0021] FIG 10 is an illustration of an
exanpl e wirel ess network environnent that can be
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computi ng devi ce an ' evice can be a

conmponent. One or n@ﬁ@m@@# ide within a
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forth in order to provide a thorough understanding of one or more embodiments. It may

be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.
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[0024] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component can be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing

device and the computing device can be a component. One or more components can



structures stored thereon. The conponents can
communi cate by way of |ocal and/or renote processes
WG owh/0as49 n accordance with a signal havi ng onBCDUS2008/€74080
data packets (e.g., data from one conponent
interacting with another conponent in a |ocal system
di stributed system and/or acréss a network such as
the Internet with other systenms by way of the signal).
[ 0025] The techni ques described herein can be used for
vari ous wrel ess conmuni cati on systens such as code

S ol 't SUtll ‘
T
ancasspuldriaior dotrithgbiralcd eauemegre dompsticsn Imadditiph,ahese
e O St SR A0
LeRRROLs stefd tRLB&T 'Fﬁéscto%g%nerﬁp Barf @d'n%ufgi%é’té tbg Waﬁ%rff Gocal and/or

"network” are often used i nterchangeably.
sysiteprocesscs syoh ependccardaach with e cignal lmyyngsmetor awre data packets

ni versal Terrestrial .Radi o Access (UTRA), 00

e B R e G RBoD i g R AU E RO T ! system,
H@frib@féﬂ%g&%mcﬁ, Wor £tI02RRVETR 8 Saslthe BRBHet With ShcAfidtems by
| S-856 standards. A TDVA system can inplenment a radio

weg Rhticsignabuch as d obal System for Mbile

ni cat i-pn GSM ., An..OF .syst.em ¢ i | enent, a
FRRE™, oot LB BsbiiRis ot iR s R o AR S e
dahink gicBicagherd sGEVR) code AEEsi8 dultiple (desHODMMEERENe division
802, 16 (wmﬁ, | EEE 802.20, Flash-OFDM etc. UTRA and
puipipaceess (TENAYfragHeReyrdwpiopmbiiiRlc resest GiIAY ceithoganal

ML R R OF AN RN Bl o Pion
et pdy sccCksLISIR - BIDMAYe Hildvide d Racled ASCesk ONBP A ahtiether systems.

link. [002 ingle carrier frequency diyjsio
Yhs t<rpi shatonie ( BRoverkag ofiFn pasddnerabgnerablyy, 14 EPMA system

BB AL R a38dlo tRALIBEE Yu BORRI Ty &S &lehr@ @k IO dicXELMUTRA),

has simlar perfornmance and essentially the sane
oVMALO00; etrp ILENR A ynchsdes Woislebapid-GRMZFOVACBYEA )eand ather variants of

CEABRy CrudaBho Sf B FIRBREHS S8 RyFICSGRRE A TBMR system
Sl Ml dth &t a P4dib RMAn6IB Py BRhUs €5l obdl By stemStoAMBile dmmunications
upl i nk communi cati ons where | ower PAPR great |
GaLL e

i

18 QitRMdssystenhanaimlgrpent 8 raio ésfchn ngmuc{@@\;ﬁ@plved UTRA
G ency. [ v NP

Bt S bl PSR S BAETREEA%
BVt ) OIEHH-908) 2 IF 1 dsH ad MeNl, FERA TR AQRd E-BITRA £9p&tlof Universal

acket access (HSPA) can include high speed downli nk )

obile Telecommunication System (UMTS). 3GPPLong Term Evolution (LTE) is an
upcoming release of UMTS that uses E-UTRA, which employs OFDMA on the
downlink and SC-FDMA on the uplink.
[0026] Single carrier frequency division multiple access (SC-FDMA) utilizes
single carrier modulation and frequency domain equalization. SC-FDMA has similar
performance and essentially the same overall complexity as those of an OFDMA
system. A SC-FDMA signal has lower peak-to-average power ratio (PAPR) because of

its inherent single carrier structure. SC-FDMA can be used, for instance, in uplink

communications where lower PAPR greatly benefits access terminals in terms of



packet access (HSDPA) technol ogy and hi gh speed uplink
packet access (HSUPA) or enhanced uplink (EUL)
wo e@hodsegy and can al so incl ude HSPA+ technol BQHUS2008/074080
HSDPA, HSUPA and HSPA+ are part of the Third
Generation Partnership Project (3GPP) specifications
Rel ease 5, Release 6, and Rel ease 7, respectively.
[ 0028] Hi gh speed downlink packet access (HSDPA)
opti m zes data transm ssion fromthe network to the
user equi pnment (UE). As used herein, transm ssion from
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retransmission of a packet that might have been received in error.

[0030] Various embodiments are described herein in connection with an access
terminal. An access terminal can also be called a system, subscriber unit, subscriber
station, mobile station, mobile, remote station, remote terminal, mobile device, user
terminal, terminal, wireless communication device, user agent, user device, or user
equipment (UE). An access terminal can be a cellular telephone, a cordless telephone, a

Session Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal

digital assistant (PDA), a handheld device having wireless connection capability,



A base station can be utilized for comunicating wth

access termnal (s) and can also be referred to as an
wW@ewenssspoi nt, Node B, Evol ved Node B (eNodeB)POFr/USmWNg074080

ot her term nol ogy. [0031] Moreover, various aspects or

features described herein can be inplenented as a

nmet hod, apparatus, or article ®&f manufacture using

standard programr ng and/ or engi neering techniques.

The term "article of manufacture"” as used herein is

i ntended to enconpass a conputer program accessible
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£Bnnas are illustrated for each antenna group; however, more or fewer antennas can be
utilized for each group. Base station 102 can additionally include a transmitter chain
and a receiver chain, each of which can in turn comprise a plurality of components
associated with signal transmission and reception (e.g., processors, modulators,
multiplexers, demodulators, demultiplexers, antennas, etc.), as will be appreciated by
one skilled in the art.

[0033] Base station 102 can communicate with one or more access terminals
such as access terminal 116 and access terminal 122; however, it is to be appreciated

that base station 102 can communicate with substantially any number of access



be, for exanple, cellular phones, smart phones,
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positioni ng systens, PDAs, and/or any other suitable

device for communi cating over w reless comruni cation

system 100. As depicted, access termnal 116 is in

comuni cation with antennas 112 and 114, where
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scattered randomly through an associated coverage, access terminals in neighboring
cells can be subject to less interference as compared to a base station transmitting
through a single antenna to all its access terminals.

[0035] The claimed subject matter in accordance with an aspect provides
architectures and methodologies for conveying circuit switched voice over packet
switched air interfaces such as high speed packet access/enhanced uplink technologies.
[0036] Turning now to Fig. 2 which provides depiction of an illustrative

network architecture 200 that in accordance with an aspect facilitates and/or actuates
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packets) over a packet switched air interface. As
illustrated system 200 can include access term nal 202
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[38] at i onAdditionally as exemplified in Fig. 2, network architecture 200 can

further include radio network controller 206 that can be responsible for control of a set
of one or more base stations (e.g., base station 204) which can be connected to, or
grouped by, radio network controller 206. Radio network controller 206 typically
carries out radio resource management (e.g., strategies and algorithms for controlling
parameters such as transmit power, channel allocation, handover criteria, modulation
scheme, error coding scheme, etc.), and some of the mobility management functions

(e.g., keeping track of where access terminals/user equipment 202 is so that calls, text



schene, error coding schene, etc.), and sone of the

nmobi l ity managenent functions (e.g., keeping track of
wob@pe2@eress term nal s/user equi pnent 202 i s BOI/URADS/074080

calls, textmessaging through the short nessagi ng

service (SM5), and other disparate nobile services can

be delivered to them. Moreovét, radi o network

controller 206 is typically the point where encryption

can be done before user data is sent to and fromthe

access term nal /user equi pnment 202. Radi o network
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radi o network control 206 expl icated above, a
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etioPeRiAdd. Reewso arich of thewpatiguraten andeoneraioned theat t er .
ﬁ%rénkénﬁ%ﬁéféo%onents is substantially similar to those described with respect to

access terminal/user equipment 202, base station 204, and radio network controller 206
explicated above, a detailed description of such features and functionalities has been
omitted to avoid needless prolixity and for the sake of brevity and conciseness.

[0041] Fig. 3 provides further and more detailed depiction of radio network
controller 206 in accordance with various aspects of the claimed matter. As illustrated
radio network controller 206 (and similarly radio network controller 210) can include
de-jitter buffer 302 that can be employed when radio network controller 206 is being

utilized in an uplink phase of communication (e.g., items 120 and 126 depicted in Fig.



radi o network controller 206 (and simlarly radio

network controller 210) can include de-jitter buffer
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206 is being utilized in an uplink phase of

communi cation (e.g., itens 120 and 126 depicted in
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[0043] If on the other hand the initial packet received from access terminal/user
equipment 202 decodes in the second HARQ attempt, then this packet can see a delay of
by 50ms and should be delayed by Oms (e.g., Maximum Transmission delay —
Transmission Delay of 1* packet (50ms — 50ms)) — it should be forwarded immediately

to core network 208. Thereafter, subsequent packets from access terminal/user

equipment 202 can be forwarded on to core network 208 at intervals of 20ms (or, once



by 50ns and shoul d be del ayed by Onms (e.g., Maxi mum
Transm ssion delay - Transm ssion Delay of 1st packet
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[0045] In order to handle discontinuous transmission (DTXed) frames a de-jitter

buffer (e.g., de-jitter buffer 302) typically can use timestamp information carried or
associated with the received packets. Accordingly, packets received after the first
packet, for example, can be forwarded by de-jitter buffer 302 at time T; + ((TS, - TS)) *
20) milliseconds, where T; is the time of forwarding the first packet, TS; is the
timestamp associated with the first packet, and TS, is the timestamp of the n™ packet
(assuming without limitation, for example, that the timestamp is scaled down to units of

packets).



packet, for exanple, can be forwarded by de-jitter

buffer 302 at tinme Ti + ((TSn - TSi) 20) mlliseconds,
wWoL@pe26Fi9 i s the time of forwarding the first PEEKs1008/074080

TSI is the tinmestanp associated with the first packet,

and TSn is the tinmestanp of the n packet (assum ng

without Iimtation, for exanpllé, that the tinestanp is

scal ed down to units of packets).[0046] Fig. 5
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partition each packet into two parts and send to radio network controller 206 the first

part at one instance in time and the second part at a second instance in time. It should
noted, and as will be appreciated by those moderately conversant in this area of
expertise, that packets that have been fragmented or sub-divided are only deemed
complete when all the constituent components have been received and reconstructed by
the radio network controller 206. Until such time that all the sub-packets have been
successfully received, radio network controller 206 is unable to forward the “complete

packet” into core network 208.
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setting for the delay.

[0051] To provide further elucidation of the functionality of adaptive delay

component 504, consider the following example. If the first packet is received from

access terminal/user equipment at 10ms and de-jitter buffer 302 waits for 40ms the first
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and in other instances, circuit switched packets can be carried at regular intervals over

high speed packet access (HSPA) modalities, such that it can be possible to uniquely
determine the frame number from the time of arrival of the frame. Where circuit
switched packets are carried at regular intervals over high speed packet access (HSPA)
modalities/protocols signaling an adaptive multi rate (AMR) frame type can be
employed. Under this conception a new packet data convergence protocol (PDCP)
protocol data unit (PDU) types can be defined that can carry the adaptive multi rate
(AMR) frame type, using unused packet identifier (PID) values for existing packet data
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number component 602. Sequence number component 602 therefore can actuate

provision of sequence numbers associated with frames by conveying to de-jitter buffer
302 the radio link control (RLC) layer sequence number, or dispatching to de-jitter
buffer 302 a new sequence number introduced into the packet data convergence
protocol (PDCP) protocol data unit (PDU). It should be noted that under this aspect of
the claimed matter discontinuous transmission (DTXed) frames can be transmitted,

potentially as adaptive multi-rate (AMR) “No Data” frames (e.g., frame type = 15), and
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pvaritbcolr, dbafiteer buffer 302 can require time stamp information in some instances
to differentiate between erased and discontinuous transmission (DTXed) frames. Such
time stamp information can be provided by time stamp component 604. It should be
noted that where time stamp information is not utilized or incorporated in a time stamp
field associated with the packet data convergence protocol (PDCP) protocol data unit
(PDU), voice quality can be slightly lower in some cases than the best possible.

[0055] Moreover, there can be instances where circuit switched packets can be

carried with jitter with real time protocol (RTP) functionality provided by carrying both
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variant aspects of the foregoing described aspects can be implemented without departing
from the intent and scope of the claimed subject matter. For example, in aspects
discussed above wherein sequence numbers are transmitted, such transmission need not
be over the air, rather base station 204 (or a Node B) can communicate this information
to radio network controller 206 whenever it detects an erased frame. Such a policy can

avoid the need to transmit the sequence number over the air, for example.
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time stanp fields conveyed in any of the aspects

gamp Al basufpeintiseliecwals thecxighicd pspeetsgnd vaseins sreresd.
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e beExpRAthe] VER agiranip switdhed mhtin@hfads, dadtednultietcRIMR) bits
utilized for the sequence nunber and one byte enpl oyed
pa8y D Hsstficqras SHasp Eafr bilsuamd; thessrhits can Be Providedtie upggual crror
PG PR BRSSO D R i et
ovaihvghdapat & paboversaninks, thérbigsncatlgais abt & xgesdiiyse claosiéyr

a circuit.switc air-interface, adaptive multi-rate
£990RY “i%-r_ B sy H}f_geaergﬁa@feéss A, B, or Chbits,
findof hese Ridr&veR Rt PeuRNRMct&thhGn lﬂﬁbe&ﬁ@éts §1st185ed and explicated

protection (UEP). Wiere this is the case, for carrying
ghaveund agywarghedthosp§ scprotetanreandiontins geed ipoketion can be

access |jnks,. there.generally is not a necessity to
B EETPad loneiriph 8! SRRkt ” (VR ittt i Tt erent
mosepes. [ ABRRnMOrIEVE k. mithodlowl @1a8e ROt A i@k cirBuit

t he aspects di sclosed and explicated above and any
wat¢hed tveice wapiepAckctsadigberbrectvarks éy Blusinaledr Wihilaefor parpses of

L.nf or ' C carfl -1.0rend i ' [
PR a0 D3¢ AL JaENT b 0GR bR S Ls P races
fted @tbengdtBtdot ang appretin@d ehat ehd thethvldlogieslaré dot Bm¥@ by the order

packet switched networks is j|]lustrated. Wiile, for .
2BEOTRF acs fL fIbgacordgnceewih apat HAre anpodiments, occur in

gl‘g{eg&‘? BLRA &7/ R En Ay WG HRSUCEIREN ARt AR A Rlribed

herein. For example, those skilled in the art will understand and appreciate that a
methodology could alternatively be represented as a series of interrelated states or
events, such as in a state diagram. Moreover, not all illustrated acts can be required to
implement a methodology in accordance with one or more embodiments.

[0061] With reference to Fig. 7, illustrated is a methodology 700 that facilitates
transmitting circuit switched voice over packet switched networks in accordance with an
aspect of the claimed subject matter. Methodology 700 can commence at 702 where a

first packet (voice packet) can be received from an access terminal. At 704 a



it is to be understood and appreciated that the

nmet hodol ogi es are not |limted by the order of acts, as
W@E/0x584% can, in accordance with one or nor ePCT/US2008/074080

enbodi nents, occur in different orders and/or

concurrently wth other acts fromthat shown and

descri bed herein. For exanple2lthose skilled in the

art will understand and appreciate that a mnet hodol ogy

could alternatively be represented as a series of

interrelated states or events, such as in a state
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erel1s a nsmt t| Interva
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bl‘&%&ésto%é%gorﬁﬁg LR DL FhfA¥ink RE s T WRY R, Shvitdencht, 'afll/or user

packet. Al subsequent packets received thereaf tér
frpmm @t ol ctvatipns el capierd 1de avqieantd/aralatay dnfeoenea caebe

the .core n tvvork at preestablished.or
SORESRL Y o drR e P et BT L ot e BOET AR L rRBS B
(ii@‘erﬂbutlol@ﬁ%r}étaz&n?or cRim ?M' trhe hﬁ@rehb@&a%@e)prolﬁé@ﬂ% hat is, the
used herein, the term "i nfer ‘i nference" refers
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user roma serva I'ons as captur Via ev

higtéolevélatyants Fiofred 10€cwts 416l/d rdp{aoxsadh irfelcAenichflis i the
Speci f | C cont ext or act [ on, oOor can enerate a
ERTSEHEAN Qfyicy YER(S 196 AFtiRS §Kpat 2 53t Af eBseryagrevanta apd/er stated event

Hzﬂg Sl of "ﬁHtf {RE PEROARI i) élta{eg i @1%& {eﬁlpohh %roxmnt and whether
rrputatlon 0] pro abi Strl utron over s

tife eivorite ned dath asrael fuorn mmmsveﬂaﬂreazbntcumd data sources.

[0063] Fig. 8 is an illustration 800 of an access terminal 202 that facilitates
transmitting circuit switched voice over packet switched networks. Access terminal 202
comprises a receiver 802 that receives a signal from, for instance, a receive antenna (not
shown), and performs typical actions thereon (e.g., filters, amplifies, downconverts,

etc.) the received signal and digitizes the conditioned signal to obtain samples. Receiver

802 can be, for example, an MMSE receiver, and can comprise a demodulator 804 that

can demodulate received symbols and provide them to a processor 806 for channel



of data and events. Inference can also refer to
t echni ques enpl oyed for conposi ng higher-Ievel events

wo e@azesset of events and/or data. Such i nfer ePCBEUS2008/074080
results in the construction of new events or actions
froma set of observed events and/or stored event
data, whether or not the evenR® are correlated in
cl ose tenporal proximty, and whether the events and
data cone fromone or several event and data sources.
[0063] Fig. 8 is an illustration 800 of an access
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i nformati on recei ved by receiver 802 generate
PRIBHRIRE GIRHOYS DYt Qners Mg Pass skflops-aMisiory 808 ernaddigiggally store

SRR B SO A FE SR s o

canpuhsetinerssy cdBi8ck iaignnentpad et cneloyirgouph egnaling constraints
rocessor 80 and that can store data to be

%ﬁ/ﬁ?f?@a@ PEEEIVRAY MF5128%S-and any ot her suitabl e
[odeS] Mat i o Mﬁ'b%taﬁﬁr Eﬁté&%it%é‘lia{w stoRE(\AIThQHSyHORY 88%ribed

and ¥unct|ons set for herein. For 1nstance, “nenory
BO8ingan bscohe \@iabldmmsmecy é1 onspighkel mﬂgowomsctamancriuee both

SR BB 0Pt Plsirhs BRotey SLiiRRGH, gbf o iation” Ahvolatile
ARHRSY adnitlcluté featl @BRL méﬁib@qgfema @kég}&nﬁﬁBQ:tK@MUPROM?d
f or connunlcatln? resourcé bl ock assignnments and/ o

elepriesiisnigrogiasrmalilgREOM ﬁ@PRe‘aMs)t ¢1a¢tﬁt3€§1yt asahigl RR@M (EEPROM) or

h%%%é’r%g S\%l%ﬂ% q%%? deL r%i%g;l accgss\%émorgggé)l\/l) which

appreciare ore

aes ey dhatalnatied Memary. By eulay Befluv@itihi dnd ndeHtti®!, RAM is
nonvol atile nenory, or can include both volatile a

Hnlabledr magy ﬁ@ﬁ@rwc Bysypalropeus KANS(SR Morflynamis %34 (DRAM),

%&ﬂghfoﬁg%%ti@ gf?’lgk;ﬂa %ﬂg@%ftgwl{%ﬁ §B§A‘Mj ¥nhanced

SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory 808 of the subject systems and methods is intended to
comprise, without being limited to, these and any other suitable types of memory.
[0066] Receiver 802 is further operatively coupled to a de-jitter buffer 810
which can be substantially similar to de-jitter buffer 302 of Fig. 3. De-jitter buffer 810
can be employed to facilitate transmission of circuit switched voice over packet
switched networks. Access terminal 202 still further comprises a modulator 812 and a

transmitter 814 that transmits the signal to, for instance, a base station, another access



electrically programable ROM (EPROM), electrically

erasabl e PROM (EEPROM), or flash nenory. Volatile
wWOoreoegssean i ncl ude random access nenory ( RAM PCIXE2908/074080

acts as external cache nenory. By way of illustration

and not limtation, RAMis available in many forns

such as synchronous RAM ( SRAMR3 dynam ¢ RAM ( DRAM ,

synchronous DRAM ( SDRAM), doubl e data rate SDRAM ( DDR

SDRAM, enhanced SDRAM (ESDRAM), Synchlink DRAM

(SLDRAM), and direct Ranbus RAM (DRRAM) . The nenory
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and which is coupled to a nenory 914 that stores data

transpuEssiombs trirensag tterid? 29 thyog b anlgangs/39te eessssterminal(s) 902.
. 0 ) e -
éﬁ%%%a&eéﬁ%?dg arszoaeé]no rsg ?]rg{esfpo% %egqrg&fég?rs)tla 14tt ?snto Qorg %bg}ieglgted that

er ‘sui ta ormation

tejiner fudfcarong atidier MadilMds 9 BE tdntitSpaai st proddsdor ONS o8 & humber of
forth herein. Processor 912 is further coupled to a
HOCPssPEsdpotiPVEY 916 that facilitate transnission of

o%ﬁﬁ'etr S‘é"igi .'f@ghW%éjf?xgr el-gzﬂ‘él‘é%t comfthh ‘gﬁ%n%ggt%rl‘fféo. The

urt -Jitter can provi I nfornation
tvireless communication system 1000 depicts one base station 1010 and one access

terminal 1050 for sake of brevity. However, it is to be appreciated that system 1000 can
include more than one base station and/or more than one access terminal, wherein
additional base stations and/or access terminals can be substantially similar or different
from example base station 1010 and access terminal 1050 described below. In addition,
it is to be appreciated that base station 1010 and/or access terminal 1050 can employ the
systems (Figs. 1-6) and/or method (Fig. 7) described herein to facilitate wireless

communication there between.



be transmtted to a nodul ator 918. Mdul ator 918 can
multiplex a franme for transm ssion by a transmtter
WQ@2®niseugh ant ennas 906 to access termn nal (SPCP02008/074080

Al t hough depi cted as being separate fromthe processor
912, it is to be appreciated that de-jitter buffer 916
and/ or nodul ator 918 can be padt of processor 912 or a
nunber of processors (not shown). [0068] Fig. 10 shows
an exanple wi rel ess comuni cati on system 1000. The

wi rel ess comruni cati on system 1000 depi cts one base
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RShiHa] §8RSwhich the symbol is being transmitted.

[0072] Each transmitter 1022 receives and processes a respective symbol stream
to provide one or more analog signals, and further conditions (e.g., amplifies, filters,
and upconverts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. Further, Ny modulated signals from transmitters
1022a through 1022t are transmitted from Ny antennas 1024a through 1024t,
respectively.

[0073] At access terminal 1050, the transmitted modulated signals are received

by Ny antennas 1052a through 1052r and the received signal from each antenna 1052 is



performed or provided by processor 1030. [0071] The
nmodul ation synbols for the data streans can be

w@e@vizisd to a TX M MO processor 1020, whi ch CBEII/US2008/074080
further process the nodul ati on synbols (e.g., for
OFDM). TX M MO processor 1020 then provides NT
nodul ati on synbol streans to RF transmtters (TMIR)
1022a through 1022t. In various enbodi nents, TX M MO
processor 1020 applies beanform ng weights to the
synbols of the data streans and to the antenna from
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utilize as discussed above. Further, processor 1070

eenditfanedbly draasmiticesy b de thrpwgh HS4s a9 tiepsmiticd bagk ta base station
q@&dix i ndex portion and a rank val ue portion. [0076]

e reverse |ink nmessage can conprise various types of
[00f70) mat i OAt base station 1010, the modulated signals from access terminal 1050

are received by antennas 1024, conditioned by receivers 1022, demodulated by a
demodulator 1040, and processed by a RX data processor 1042 to extract the reverse
link message transmitted by access terminal 1050. Further, processor 1030 can process
the extracted message to determine which precoding matrix to use for determining the
beamforming weights.

[0078] Processors 1030 and 1070 can direct (e.g., control, coordinate, manage,
etc.) operation at base station 1010 and access terminal 1050, respectively. Respective
processors 1030 and 1070 can be associated with memory 1032 and 1072 that store

program codes and data. Processors 1030 and 1070 can also perform computations to



regardi ng the communi cation |ink and/or the received

data stream The reverse |ink nessage can be processed
wh2009/026840at a processor 1038, which al so recei REBFUS2008/074080

traffic data for a nunber of data streanms froma data

source 1036, nodul ated by a nodul at or 1080,

conditioned by transmtters 1064a through 1054r, and

transmtted back to base station 1010. [0077] At base

station 1010, the nodul ated signals from access

term nal 1050 are received by antennas 1024,
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store program codes and dat a. Processors 1030 and 1070
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Traffic Channels. Logical Control Channel s can include
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Chmtlfeml cattiarhndl a DEECHPJ CminﬂmﬂfChaﬁnd (DC(@Hamhedh i$ hl@blnt-to -point
nsf.er agi i nf or mat reover, the Logica
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Gr3MREhg & MEeLonntbiiG InSin@shQk,Mhe 1.0ai0M Trh@PRicHankds can comprise

channel used for transmtting Miltinedi a Broadcast and
NmeﬂlcaiaétTrs’ép Wihgendl &BWSﬁ)swtmekﬂ i 4 Pgnatedpaotttirdaicctional channel

n tion e or se er al. ner I . afte

b rRg o e PR Bl e naipron. (R L died T
Gﬁﬂﬁﬁfst dafMnclidy SVehaafetrafis @ﬁhﬁel%m%)/ okﬁ@m&ib'ﬂnultlpomt DL
recelve MBMS (e.g., old MCCH+MSCH). Additionally, the

@dbru@mmnﬁngcﬁéﬁm@ﬁ% can include a Dedicated

Eﬁ%g r ect I on ASB émsl)o h Péal% g'% %Pgssﬁegll%g%yﬁd UL. DL

Tenbpodt Chainelsioehipeite & Bao:eidist Itzeham (BOW),dEdohaNIKShaed Data
RRC connection. In an as 8ect t he L%%jcal Traffic

@h@m@é{l%b@%l@ba@grq Raging hannel (PCH) e PCH can support UE power

saving (e.g., Discontinuous Reception (DRX) cycle can be indicated by the network to
the UE, ...) by being broadcasted over an entire cell and being mapped to Physical layer
(PHY) resources that can be used for other control/traffic channels. The UL Transport
Channels can comprise a Random Access Channel (RACH), a Request Channel
(REQCH), a Uplink Shared Data Channel (UL-SDCH) and a plurality of PHY channels.
[0081] The PHY channels can include a sect of DL channels and UL channels.
For example, the DL PHY channels can include: Common Pilot Channel (CPICH);
Synchronization Channel (SCH); Common Control Channel (CCCH); Shared DL
Control Channel (SDCCH); Multicast Control Channel (MCCH); Shared UL



a Dedicated Traffic Channel (DTCH), which is a

Poi nt-to-point bi-directional channel dedicated to one
waBpozesthe transfer of user information. Al soPCT/Ei§2008/074080

Logi cal Traffic Channels can include a Milticast

Traffic Channel (MICH) for Point-to-nultipoint DL

channel for transmtting trafffc data. [0080] In an

aspect, Transport Channels are classified into DL and

UL. DL Transport Channels conprise a Broadcast Channel

(BCH), a Downlink Shared Data Channel (DL-SDCH) and a
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Shared Data Channel (DL-PSDCH); UL Power Control
exabington thercef) Forpdyrdigare ﬁapléa%ﬁat%éh%qocmn@mﬂs can be
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TR e e o .
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Shared Data Channel (UL-PSDCH); and/or Broadband Pi |
fthnahmsl des@iicGHpreird, @mazpmbtnatlen therdod. under st ood t hat
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ﬁﬁdcﬁéWar@ @B”ﬁhél’@&ddénpﬂoﬁ%?@dde o'f‘ébd@sdgﬁfeﬂ%ﬂﬁy can be stored in a
i mpl enent ation, the processing units can be

maphiaeresedalic wediin, sopleatr stﬁ@ge cappriaht Aeade presicnt ean represent
%B@g@@%ecjfuﬁ'gﬁfn“' 8 né ARG ) ro;g bt Aoughd %FB@%@?SSI%&R a

rOc devi ce
pofogirapnekal€ o dgh COl‘dlﬁy lcsmsln(aﬁ’b@sﬁ instiri@lods, Rlaeot@oned| er

gate arrays (FPGAs), processors, controllers,

program statements. A code'segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, etc. Additionally, in some aspects, the
steps and/or actions of a method or algorithm can reside as one or any combination or
set of codes and/or instructions on a machine readable medium and/or computer
readable medium, which can be incorporated into a computer program product.

[0084] For a software implementation, the techniques described herein can be

implemented with modules (e.g., procedures, functions, and so on) that perform the



m cro-controllers, mcroprocessors, other electronic

units designed to performthe functions descri bed
wheroehess4or a conbi nation thereof. [0083] WhenP@TES2008/074080

enbodi nents are inplenented in software, firmare,

m ddl eware or m crocode, program code or code

segnents, they can be stored 28 a machi ne-readabl e

medi um such as a storage component. A code segnent

can represent a procedure, a function, a subprogram a

program a routine, a subroutine, a nodule, a software
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i procedures, functions, and so on) that perform
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utilTizing a radio network controller in a wreless
parisbcogtfooveréed/intothaeote. neBysrk anestdBhedperiodsd igeervals 1108.

hi i k troll
BifioRul. SEeR 4l $500eREF hasertn il F Bt iR e R for
SRuiiRPRASESs abibRedidOREh lel@@ﬂri%ﬁlﬁ%h%n@ﬂts 4104,9¢66,%44.1108. While
sof tware, or conbination thereof (e.g. flrm/vare)
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pagppnent  fdfat hedgin degrided awc% ipAcks texirhpIFy 8NoRCAan6e
term nal /user equi pnent 1104. Further, | ogical
ginbedimsatsa 1os. Qf&ﬁulisﬁaé}% gessie t @é@rme@me%m@ﬁ@ﬂ? cprypination
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was recelve
embodiments, but one of ordinary skill in the art may recognize that many further

combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes” is used in either the detailed description or the
claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.



1106. Moreover, |ogical grouping 1102 can include an
el ectrical conponent for delaying the first packet
whedoonzssendi ng it onto the core network; secoPCI/HR2H08/074080
subsequent packets being forwarded into the core
network at established periodic intervals 1108.
Addi tionally, system 1100 can2pnclude a nenory 1110
that retains instructions for executing functions
associated with electrical conponents 1104, 1106, and
1108. While shown as being external to nenory 1110, it
is to be understood that ek?ﬁ&ﬁh gal conponents 1104,
1106, and 1108 can exist within nmenory 1110. [0086]
What has been descri bed above incl udes exanpl es of one
%; nonggengodinents. It is, of course, not possible to
detisidimeddyy concei vabl e conbi nati on of conponents
or net hodol ogi es for purposes of describing the

af orenmenti oned enbodi ments, but one of ordinary skill
il n thé ratthO(h'Ehﬂlt elitetgtdszensinasionsfigirfwit $wigthed voice over packet

nqﬁa and gernytatlons of various enbodi nents
e §§“6F » CALREYBPngl y, the described enbodi nents
ar e i fktc@lroﬂ%% iRt fIRERSE Ryitting FHeM arhdc@EsAbRRSL,;
nodi fi cati ons and variations that fall within the

s p| ri detatmmnglgdpénmvhmhély@ppl@n@@cﬂt@|r@peﬁtreq1;@ﬂt {HARRD tles first
Q. pFrexte t that the term"includes" is used in
% #ﬁ P e “det ai | ed description or the clains, such

term asgeitiih@Rdadnioanbef ddl't@l tHa4 iy eppliedao ﬂﬁFﬁl@fpa&kéﬂHe&ﬁre the first
to the term' conpr|5|ng “conpri sing'

%ﬂkétrlﬁ rf‘é‘f"‘@ﬁd BI® acpp¢ eiratt Séz@tcaed la%twgrlfuaaﬁ aI word in a
claim \Qg)%hohl% tﬁllleal'rlféﬁfjal ipsedht leAsﬂTﬁ(i)ER gnttltﬂea&mount of delay

effectuates Briansn ssi on of Circuit Swt Vol ce
ovthin wiack & camey siisdqueat pakkis origoapng Sonmghe heeed immah
first packet originating froman access term nal;
determining within which hybrid automatic repeat

b equeshe (dMBRorthnfil fttasRaGkEe ﬁﬁ’th&le&ﬁﬁﬁﬁs%g utlhzlng a %roduct of

ascertal ning an anmount of delay that 1s applied
& dif§renmadkietech efroaxemuimenuinibies pf b}dlﬂd@tutomatfcmew d@xﬂem {ldARQs)

i. it t ched net
Bt PGB Ftate i b aStaP L) B0 FH AR e R
ARBEd ad a SRl 1¥Me¥'\}3ﬂl Bstélﬁlisﬁ&i bAWEAHHE YnaURSBGIMer of hybrid
packet s orlglnatlng: romthe access ternminal. 2. The

pomatc whedirequests (HARQsascert ai ni ng further conprising
utilizing a product of

3. The method of claim 1, the ascertaining further comprising determining the

amount of delay to apply to the first packet without decoding the first packet.

4. The method of claim 1, the periodic time interval within which subsequent
packets originating from the access terminal are delayed dependent on a maximum jitter

attributable to utilization of fast data transmission protocols.

5. The method of claim 1, further comprising identifying discontinuous
transmission (DTXed) frames by extracting timestamp information included in a header
associated with the first packet or the subsequent packets originating from the access

terminal.



a difference between a maxi mum nunber of hybrid

automati c repeat requests (HARQ) and the hybrid
W@iomedske repeat request (HARQ w thin which PEEUSI008074080

packet is received and a spacing interval established

bet ween t he maxi num nunber of hybrid automatic repeat

requests (HARQ). 3. The nethdd of claim1, the

ascertaining further conprising determning the anount

of delay to apply to the first packet w thout decoding

the first packet. 4. The nmethod of claim1, the

periodic tinme interval wthin which subsequent packets

originating fromthe access term nal are del ayed

depenteainectindaf i mufarfhict t@mpraditig idonrd fgbigefrdgenented packets

utilizatio f fast data transm ssion protocols. 5.

ey AT Passe 9t g shipgen: BRFISIiegnatie dom @Pﬁ@cess

AR6ANGI ABHSe LSRBSIHCe F AR HriTer: of RGBS sdqMent packets to the core

extracting ‘tinestanp information i1 ncluded in a header

asaotcivatebad netivork el fall fsignpatk eaclkats athébusabbsedhe fitst packet or

ackets origi,nating,fromt.he, access..termnal.6. The
S Pl v b R Ve R S Dens i F i ng
fragnented packets attributable to the first packet or

t he subsequent packets originating fromthe access
7er ni hh¢ methodeif slpimd ., Bihveemperisied adaptivély delaywasretcyeance of

he. subsequent ckets t he core circuit. sw.tched
S SERLF e PSR mafietS ek S i nfl Py o

tamtdih 68 in@adketrarestablished s € gite Bf ap@ekeipackay Rt &M a time at
received or reconstituted. 7. The nethod of claiml1,

Phichiee fisbRgrkeserige sebapiucpbpapkets Es o coBYRIE] dhte cgfe circuit
E\pf?clfeh ql%fw&ﬁ,%ﬁege e atdgﬁtli(\%;ﬁg&eﬁ%'lﬁ? Eomgéﬁ?cte %g ‘g%f flﬁljg@)a%%teor the

circurt swtched netwo aln an un rate
adisahichshelctadasedraateastah pait bhvaliniafl dedgkatadlibiatddrasddraeast in

Bt Rt it oot arey BisS08 O o e el REBTIAnd & product of a
Gt GIRE He RRENR hiaxiMa ranttRe o AHART A fIn¥at AGL AN RQuests (HARQs)

conveyance of the first packet” or the subsequent

packthe hgbihgwdmatic fapasttreduesp@tiaR Qhwathin which e farel pagket is
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RitesbGs repbatdedlichds gHARGR) bet ween a maxi mum number  of
hybrid autonmatic repeat requests (HARQ) and the

hybrid autonmatic repeat request (HARQ w thin which
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claim1, further conprising sending indication to the
msral gyithig which to convey subsequent packets originating from the access

terminal.

9. A wireless communication apparatus that effectuates transmission of circuit
switched voice over packet switched networks, comprising:

means for receiving a first packet originating from an access terminal;

means for determining within which hybrid automatic repeat request (HARQ)
the first packet is received;

means for ascertaining an amount of delay that is applied to the first packet

before the first packet is forwarded into a core circuit switched network; and



swi t ched network where subsequent packets are not

received wiwthin the periodic tine interval within
waRi0e2ds¢9 convey subsequent packets ori gi nati nRCE/D82908/074080

the access terminal. 9. A wreless comunication

apparatus that effectuates transm ssion of circuit

swi tched voi ce over packet swi3iched networks,

conprising: neans for receiving a first packet

originating froman access term nal; neans for

determining within which hybrid automatic repeat

reque rst: -

ascer iy fop btk o Rk BRTHEC ikl St BBy

fubssjucpaedcktts bepmatng fremfthe sécepatekeinal. s f or warded into

a core circuit swtched network; andneans for

establishing a periodic tine interval within which to
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It af & i o SR TRkt 68 Profotal pi ek shs Yo inipk packet
paekgiroResiess protocol or a high speed downlink packet
access protocol. 11. The w rel ess conmuni cati ons
apparatus of claim9, wherein a frane nunber
gf Soc Jrﬁ% %grﬁyggs c%mmhlnlgatiosntﬁél&gaﬁ at§§ Pf Cslad eb Hérnlfall%,l I“?arne nurnber

| eas of" 4

assdaicatath the tibst ket isfc&termﬁ@b&tba@éd zith@sf fnép'ﬁEt dawm@e of arrival
of the first packet is identified based at |east in

pha framp a&somarﬁdtvalfh He firshrgsled opthedrampaurplar of sdirsigracket is
H%Hﬁtl* gd ALY Qﬁgés‘f il G 2 iEMEST Sn W )1 ma:!iémuﬁgl?ﬁmber of

W rel ess conmuni cat1 ons appar at u aim wher el n
hyteid daut@hatpackedtt rajugstallBARQsadapti ve nulti-rate (AVR)
frame type included in a newy defined packet data
convergence protocol (PDCP) protocol data unit (PDU)

ihat ?HPW%I%S@&O&I%@&EM%@ aBparfls YPUERH 9,pﬁﬁé?@ﬁl the first packet

|dent|f|er (PID) for an existing packet
ggnale piy edrps v p ol tocase (f%MB@F@anmtap@mludd@tma n|¢wlly d(eﬁ@t_@ packet

g% 2 Vaegéq%tp%ﬁ@%%ﬁgépr@?%ece dda'i):f[a:f? nF(PTlf}?} tﬁ%tremﬁliﬂoys at Teast one of

SOMIskS bﬁt&eﬂﬁl@ﬂtﬁﬁﬁérQPIDb%ﬁﬁrﬂ“eﬂbt dp’%l@l%étfdﬁfa doh@erfgbﬂo%tprotocol
packet is carried with jitter an real tine

ﬁ’rlb%mptoemda}a mmh@’tD%MI 4 nagkgsrgiofededsiveddranyd. ng a
sequence nunber. 14. The w rel ess comuni cations
apparatus of claim9, further conprising

13. The wireless communications apparatus of claim 9, further comprising means

for determining whether the first packet is carried with jitter and with real time protocol

(RTP) functionality provided by carrying a sequence number.

14. The wireless communications apparatus of claim 9, further comprising
ascertaining whether the first packet is carried with jitter by utilizing one or more of a
high speed uplink access protocol or a high speed download packet access protocol
where discontinuous transmission (DTXed) frames are indicated by sending a No Data
adaptive multi-rate (AMR) frame, and an adaptive multi-rate (AMR) frame type
associated with the first packet or the subsequent packets is indicated in a newly defined

packet data convergence protocol (PDCP) protocol data unit (PDU) type.



ascertai ning whether the first packet is carried with

jitter by utilizing one or nore of a high speed uplink
wW@eweszspy ot ocol or a high speed downl oad packrCT/HS206%674080

prot ocol where di scontinuous transm ssion (DTXed)

frames are indicated by sending a No Data adaptive

multi-rate (AMR) franme, and af2adaptive nulti-rate

(AMR) frane type associated with the first packet or

t he subsequent packets is indicated in a newy defined

packet data convergence protocol (PDCP) protocol data

unit (PDU) type.1l5. The w rel ess comruni cati ons

apparatus of claim9, further conprising determning

Whet h&he tiveleks caahmpaicktéins apphrstubsfcjaiend, faath&edompaistng

onveyed with jitter utilizing a high speed packet . .
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instructions related to receiving a first packet
originating froman access term nal, determ ning

i t hi i ' : ' -sLequest ( HARQ
m’e f{rjlr\)gft?é%gagcc%?ﬁl}ngca?lgggig%ﬁmg@gﬁSe{flﬁ I ng an anount
of deh aentdnpthat set@ppinstedctions tdiged ta steipag kdirsty@tbst@riginating
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(FPARDY @lle Mfst PcReMDIERiVES, SQBMANInSURSBRMANST RAFKEBLSS applied to

originating tfromthe access termnal; and a processor,
theujrbtauickas befose therfostypackas mf foguanddd indo e xesutirsuit eitched network,
instructi.ons retained.in the.menory, 17. The wrel ess

RBE AR EER & nedpPhr Rt by i Eh P gy SRRt Bickers
BEREtnd fbh MRS adcBdsabmsinalNgid uctions related to
utilizing a product of a difference between a naxi num

numbet pesicessph cpuplad tootha micanargreatigisd treetos e HARDs i udions

§ I?eﬁn%f/i?rthéj aut omat ic repeat request (HARQ w thin

Wit ¢ he  f1rst’'packet is received and a spaci ng

i nterval established between the maxi num nunber of

h_}/bri d automati c repeat requests (H,AR(?;). )

17. The wireless communication apparatus of claim 6, wherein the memory further
retains instructions related to utilizing a product of a difference between a maximum
number of hybrid automatic repeat requests (HARQs) and the hybrid automatic repeat
request (HARQ) within which the first packet is received and a spacing interval
established between the maximum number of hybrid automatic repeat requests

(HARQs).

18. The wireless communication apparatus of claim 16, wherein the memory further

retains instructions related to identifying discontinuous transmission (DTXed) frames



18. The wi rel ess communi cati on apparatus of claim 16,
wherein the nenory further retains instructions
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subsequent packets based at least in part on an initial delay established based at least in
part on a difference between a transmission delay of the first packet and a product of a
difference between a maximum number of hybrid automatic repeat requests (HARQs)
and the hybrid automatic repeat request (HARQ) within which the first packet is
received and a spacing interval established between the maximum number of hybrid

automatic repeat requests (HARQs).



